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WHY IS THE THREE DIMENSIONAL ASPECT 
OF THE TRUBYTE BIOFORM SYSTEM 
IMPORTANT IN TOOTH SELECTION? 
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Eliminate discomfort, 
and extra expense 


a Let your patients prove it 


for your patients 


a 


Give them greater protection 


against denture breakage 


with tougher 


Clinical records show much less breakage 
with Luxene 44 dentures than with acrylics. 
This is because Luxene 44 is 2 to 3 times tougher!| 


tito themselves 


Your local Luxene Laboratories have prepared a special Pro- 

fessional Aid Kit with which you (or your assistant) can 

ee actually demonstrate that Luxene 44 dentures are tougher, 

_— less bulky than acrylics. This kit is available on request. For 

further information, write Luxene, Inc., 118 East 25th Street, 
New York, New York. 


118 EAST 25th STREET 
NEW YORK, W. Y. 


LUXENE, 
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y although she’s wearing a CAL-BILT 4-tooth Fixed 

Bridge, she’s completely confident of her natural beauty. Because a 
Cal-Bilt bridge is the closest thing known to natural teeth in func- 
tion, feel, and appearance. It occupies a minimum of space in the mouth, 

is natural to the tongue, entirely comfortable at ALL times. Your patients 
will enjoy these advantages and more when you entrust the construction 


of your fixed bridges to your nearby CAL-LAB—the 


most expert bridge builders in the business. Cal-Bile AKERS 
bridges are strong, serviceable, successful over ys 
long periods. For details write today or phone 


SERVICE 
your nearby Cal-Lab. You'll incur 


no obligation. CAL-LAB 


ACAL-BILT 4-tooth 
fixed bridge with % 

crowns as abutments. | 
Precise fit with high | 
spots removed by ju- 
dicious grinding and 
milling — eliminates 
adjustments at the 


chair at time case is 4 


Pal OFF 


delivered to you. 
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FOR SUCCESSFUL PLASTIC Gg FoR 


«FREE. 
FILLINGS CONSISTENTLY! sooxter: 


Replica has been formulated for 
ideal handling and superior clinical 
performance in the brush method and 
bulk-mixing procedures. 


1. Replica has been formulated to 
cure rapidly at body or tooth tem- 
perature. 


. Replica powder has been formu- 
lated for instant attack by mono- 
mer in the normal range of room 
temperatures, to form a coherent 
mass. 


Thus, the characteristics which 
have made Replica so popular for 
bulk-mixed fillings are equally effec- 
tive for the brush technic. 


DENTAL PRODUCTS, INC. - 219 EAST 44th STREET - NEW YORK CITY 
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dd an Orange a Day to 


Your Diet, Doctor.. 


for These Newly Realized 
Phystologic and Nutritional Benefits 


To peel an orange quickly: cut off top, 
score skin in sixths, and strip off as shown, 
leaving the valuable white material (albedo) 
that clings naturally. 


Recently rekindled interest again has focused atten- 
tion on the protopectins, the native form of pectin 
as it occurs in certain fruits. California oranges sup- 
ply generous amounts of these complex carbohy 
drates. In the edible portion of the orange they 
occur in the fibrovascular bundles, the interseg- 
mental walls, and the juice sacs. Only comparatively 
small amounts are contained in the juice. 


When the fruit is eaten whole, the ingested proto- 
pectins are converted to pectin within the small 
bowel. Subjected here to progressive enzymatic ac- 
tion, and to bacterial action chiefly in the colon, 
pectin is gradually broken down into substances 
which to a large extent are responsible for its ad- 
vantageous behaviour in the intestinal tract. 


Eating whole oranges daily can have far-reach- 
ing effects on nutritional health and general well- 
being, accomplished through the promotion of 
improved intestinal function, a better intestinal 
environment, and enhanced nutrient absorption. 


The beneficial effects of the protopectins be- 
gin with the release of pectin into the intes- 
tinal contents. Here is what you may look for 
from the daily ingestion of protopectins as 
supplied by California oranges, when the fruit 
—properly peeled—is eaten whole: 


A Valuable Two-Way 

Regulatory Influence 
The protopectins help avoid many digestive 
ills and upsets. They provide a valuable sooth- 
ing and demulcent influence to counteract the 
effects of intestinal irritants; thus they aid in 
the prevention of diarrhea. Their high water- 
binding power leads to the formation of de- 
sirable gelatinous bulk which gently cleanses 
the intestinal wall and stimulates peristalsis; 
in this manner the protopectins tend to pre- 
vent constipation. 


Improved Absorption 
of Nutrients 
By lowering intestinal pH and lessening in- 
testinal fermentation and putrefaction, the 
protopectins create an environment conducive 
to more complete absorption of important 
nutrients supplied by the daily diet. Thus all 
the foods eaten yield a fuller measure of their 
contained nutrients, without leading to weight 
gain, since their caloric contribution remains 


the same. The influence of the protopectins, 
of value at every age, is especially beneficial in 
the later years of life. 


Improved Intestinal Flora 
Through the release of lower fatty acids and 
galacturonic acid the protopectins encourage 
growth of normal intestinal inhabitants. The 
consequent reduction of intestinal pH, harm- 
less to the normal flora, inhibits growth of 
many putrefactive and otherwise undesirable 
microorganisms present in the intestine. In 
addition, galacturonic acid is credited with a 
detoxifying influence within the bowel. 


These beneficial effects are over and above, 
and entirely separate from, the multiple vita- 
min values of oranges. Oranges remain the 
best practical source of vitamin C. Hence, to 
assure an adequate intake of vitamin C, by all 
means continue drinking your daily quota of 
orange juice. But for the important benefits 
the protopectins can bring you, eat at least 
one whole orange every day. 


Sunkist Oranges are the finest of the crop of 
California, where sunshine, mineral-rich soil, 
and cool nights combine to produce oranges 
of the highest quality. 


Sunkist Growers 


Los Angeles 54 . California 


Sunkist 


Caliporta Owanges 
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im 

my 

mouth?-— 


@ What is it? Is it a precious metal? Is it resilient? 
Will it damage my natural teeth? 


The patient doesn’t know. But a lot of other folks 
know — dentists and technical craftsmen for instance 
—and they are very much concerned. And if the 
patient knew, he'd be even more concerned. 


For patients, dentists and laboratories alike, GOLD 
is produced in correct physical properties for specific — 
purposes — and no GOLD is harder than necessary 
for its particular use. GOLD is not hard enough to 
wear tooth enamel. 


GOLD is easily adjustable, remains in adjustment 


and is easy to repair. 4 


GOLD permits You, the dentist, to personally serve 
your patients with fit, comfort and oral function. 


Telling the patients of America the GOLD story is 
the dentist's responsibility. 


af dental gold institut 


0. BOK 65, TIMES SQUARE STATION, NEW 
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AUREOMYCI 


DENTAL CONES Yederle 


These dental cones have been found highly 
offective for treating gingivitis, pericoronitis, 


and post-extractional infections. 


Because oral infections are generally 
of a mixed type, aureomycin — 
with its broad antibacterial spectrum 
—has achieved an enviable 
position in daily dental practice. 

A booklet written for dentists, 
“Aureomycin for Infections of the 


Oral Cavity,” is available on request. 


aurt 
AUREOMYCIN DENTAL 
PRODUCTS ARE 
AVAILABLE THROUGH 
PHARMACISTS. 


Dental Cones: Tubes of 12 cones 
Dental Paste: 30 mg. per Gm.—Jars of 5Gm. 
PHARYNGETS*: 15 mo.— Boxes of 10. 


Soluble Tablets: 50 mg.—Tubes of 40 and 
bottles of 100. 


*Reg. U.S. Pat. Of, 


LEDERLE LABORATORIES DIVISION 
AMERICAN Ganamid COMPANY 
7 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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Anesthesia in Exodontia 


As an anesthetic for operative procedures of short duration, VINETHENE offers 
exodontists four definite advantages : 


/. It may be administered via the simple open-drop technic. 
2. It minimizes emotional trauma by inducing anesthesia rapidly and blandly. 
. Recovery is prompt with a minimum of postextraction nausea. 


. It may be used in the gas machine to complement nitrous oxide-oxygen. 


(Vinyl! Ether for Anesthesia U.S.P. Merck) 
AN INHALATION ANESTHETIC FOR SHORT OPERATIVE PROCEDURES 


= MERCK & CO., INc. 
COUNCIL ACCEPTED 
Manufacturing Chemists 


RAHWAY, NEW JERSEY 


VINETHENE is a registered trade-mark 
of Merck & Co., Inc Im Canada: MERCK & CO. Limited-Montreat 
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Prevent Makeovers and 


SAVE Valuable Time! 


CLOVERLEAF 


Impression 


OR UNFLAVORED 


For foithtel reproduction of every de- 
tail of teeth and tissue, dentists know 
they con trust Cloverleaf Impression 
Plaster. Sets rapidly and occurotely; 
distortion-free; breaks with o clean 
fracture. 


HARDITE STONE MODEL 


Holds the case to unchanging dimension 
during curing. Laboratory controlled 
manufacture assures consistent uniformity 
of all properties essential to perfect fit 
ond articulation. 


Alsomanufacturersof: Standard Set Plaster; 
Hard Plaster; Laboratory Plaster; Vulcon- 
izing Stone; Flasking Compound. 


FREE SAMPLES to TEST 
AND COMPARE 


H. B. WIGGIN'S SONS CO. A-6 
Bloomfield, N. J. 
Gentlemen: 
Please send free sample of: 
CLOVER LEAF XX Impression Plaster 
Wintergreen Unflavored 
HARDITE STONE MODEL [] 


One look at a used Denicotea filter is more 
convincing than a thousand words. 

You can actually see the frightening amount 
of irritants it removes from cigarette smoke. 

Obviously, that tarry stuff is better in the 
filter than in nose, throat—and lungs. 

Ic stands to reason that cigarettes—any 
cigarette—are less irritating when filtered the 
Denicotea way. 

What's more, you'll notice the difference in 
the whiteness of your patients’ teeth and the 
condition of their gums. 


| PROFESSIONAL 4 PRICE INTRODUCTORY OFFER: 

Send for your Denicovea Holder, $1.25 postpaid (regularly $2.50) 
Longer, Lady Denicotea Holder, $1.75 postpaid (regularly $3.50) 
| 
| 


Write to 
Alfred Duhnill, Dept. D-6 660 Fifth Ave., New York 19 


|lDE-NICOTEA 


unhill £747ER HOLDER 
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Cr3 1S ITSELF A RESILIENT STRESS BREAKER 


Harmful forces applied to 
partials are cushioned in be- 
ing transmitted to abutments 
when G-3 is used. G-3 is 
more than three times as re- 
silient as the non-precious 
alloys. 


G-3 WOULD MAKE A MORE FLEXIBLE AND 
RESILIENT CAR SPRING THAN DOES STEEL 
AND WOULD ABSORB MORE ROAD SHOCK 


Cr CLASP TIPS CAN BE PLACED CLOSER TO 
BASE OF TOOTH WHERE LEVERAGE !S LEAST 


Having twice the latitude of 
{/ movement of non-precious 
aye alloys, G-3 will enter into 
€\' deeper undercuts and can 
Eb therefore be placed closer to 
5 vi the base of the tooth. With 
/ less leverage the result is less 
e stress on the abutment teeth. 


THE CLOSER TO THE GROUND YOU GRASP A 
POST, THE HARDER THE POST iS TO MOVE 


This is a page from the new G-3 data book. For the complete 16 
page book, write to The J. M. Ney Co., Hartford 1, Connecticut 


The J. M. NEY COMPANY 


Since 1612 


PRESERVES THE NATURAL TEETH 


12NYS2 
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Recommended 
technic for ovclusal 
_ examination of 
mandibular incisor 
Fegion, pages 48 and 49. 
“X-rays in Dentistry.” 
Ask for free copy. 


|For your patient’ benefit... your own satisfaction 
use dependable x-ray film and chemicals 


Uniformity ... that is the dentist’s requirement for de- 
pendability in radiodontics. Uniformity in technie—both 
exposure and processing. Uniformity in x-ray materials 
—both film and chemicals. That is why, at Kodak, these Use Kodak 
products are made to work together; why Kodak maintains Dental X-ray 
controls to assure uniform, high-level performance. . Film... 


Order Kodak Dental X-ray Film . . . Kodak Dental 


X-ray Processing Chemicals . . . Kodak Dental X-ray 
Equipment and Accessories from your dental dealer. 


For complete dependability . . . 


Process in 


Kodak Dental 
X-ray 
Chemicals 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y. Pa: K@ al alk 


TRADE-mARK 
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of Chicopee Mfg. Corp., 


asked for 


You never saw brighter, more sparkling cases! 

You told us you wanted sparkle — so we combined 
our new +50 alloy with the revolutionary TI-LECTRO 
polisher to give you just what you wanted. 


Mouth tests, laboratory tests prove that Ticonium’s 
beautifully bright sparkle lasts and lasts and lasts! 
And your response has overwhelmed us. 


We gave you what you wanted — and we're glad. 


For new developments... lookto TICON U M 


413 N. Pearl Street, Albany, N.Y. 
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Reflections on Oral wis ene 


TPANA. 


TOOTH PASTE 


PLUS 


WHAT YOUR PATIENT DOES AT HOME THAT ADDS 
UP TO SOUND ORAL HYGIENE 


IPANA® 
PRODUCT OF BRISTOL-MYERS * 19 WEST 50 STREET, NEW YORK 20, N.Y. 


| = IT’S WHAT YOU DO AT THE CHAIR, DOCTOR 
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Classification and terminology for 


1951 periodontal workshop 


Donald A. Kerr, D.D.S., M.S., Ann Arbor, Mich. 


Recognizing that a universally acceptable 
system of nomenclature is impossible it 
is necessary, nevertheless, to attempt to 
standardize and unify terminology as 
much as possible. 

It is not the purpose in this workshop 
to select a universally acceptable termi- 
nology or classification but it is necessary 
to adopt a terminology and classification 
which will permit uniformity in the func- 
tion and reporting of the results of this 
workshop. Therefore, a classification and 
terminology have been selected in order 
to prevent confusion in the discussion 
during the workshop and not for the pur- 
pose of establishing a new and universally 
acceptable classification and terminology. 

The Academy of Periodontology has 
attempted to establish a universally ac- 
ceptable nomenclature and has appointed 
a committee on terminology and nomen- 
clature. The results, however, have been 
unsatisfactory because the committeé 
membership changes yearly as does the 
nomenclature as each group attempts 
to incorporate their personal preference 
or prejudice into the committee report. 
Because of the constantly changing 
character of the nomenclature accepted 
by the Academy, it seemed unwise to 
adopt the suggestions of any one com- 
mittee for use in this workshop. For this 
reason the classifications and terminology 


listed herein have been selected arbitrarily 
for use in the workshop. 


TERMINOLOGY 


The following anatomical, histological 
and pathological terms have been se- 
lected and defined as they are to be used 
in this workshop. 


Alveolar Bone + That portion of the alveolar 
process which forms the wall of the alveolus 
and into which the periodontal fibers are at- 
tached. Roentgenographically this is desig- 
nated lamina dura. 


Alveolar Crest * The thin margin of bone 
forming the coronal edge of the alveolus. It is 
continuous with the alveolar process. 


Alveolar Process * All of the cortical and 
cancellous portions of the maxillary bones ex- 
cept the alveolar bone. 


Bruxism * Gnashing or grinding of the teeth 
in other than normal function. 


Calculus * Calcareous deposit on the teeth 
resulting from the deposition of inorganic salts 
of the saliva in an organic matrix. This deposit 
may be supragingival or subgingival. 


Epithelial Attachment + The portion of the 
epithelium which is attached to the tooth sur- 
face from the base of the gingival sulcus for 
a variable distance apically. On the crown 


Associate professor of denti 
ments of periodontie and oral 
of Michigan School of Dentistry, 


head 4. depart- 
Atte, Michigan. 
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this is the reduced enamel epithelium and on 
the root it is thé result of proliferation of the 
epithelium along the cementum. 


Gingiva * The gum—the fibrous tissue and 
overlying mucosa which covers the alveolar 
process of the upper and lower jaws and sur- 
rounds the necks of the teeth. 


Gingiva, Attached or Alveolar * The portion 
of the gingiva attached to the cementum and 
alveolar process. It extends from the free 
gingiva to the mucogingival junction. 


Gingiva, Marginal or Free * The thin border 
of the gingiva which rests against the tooth 
cervix. Its inner surface lines the gingival 
sulcus and normally is in contact with the 
enamel in young persons or the cementum in 
the aged. 


Gingival Sulcus * The shallow groove which 
develops between the gingiva and the surface 
of the tooth around its circumference. It is 
bounded by the surface of the tooth on one 
side, and by the gingiva on the other. The 
bottom of the sulcus is the epithelial attach- 
ment. 


Oral Hygiene * The establishment and mainte- 
nance of a clean mouth free of calculus, stains, 
and soft debris. 


Oral Prophylaxis * Removal of supragingival 
and subgingival accretions from the teeth hy 
the use of scalers and polishing instruments as 
well as the removal of overhanging margins of 
restorations. 


Periodontium * The gingiva, alveolar bone, 
cementum and periodontal membrane. 


Periodontal Disease * Diseases of the perio- 
dontium. One or more of the components of 
the periodontium may be involved. 


Pocket, Gingival + Increase in depth of the 
gingival sulcus associated with gingival inflam- 
mation but without apical proliferation of the 
epithelial attachment. 


Pocket, Intrabony or Intraalveolar * A patho- 
logical pocket, the base of which is apical to 
the alveolar crest. 


Pocket, Periodontal * Pathologic deepening of 
the gingival sulcus produced by destruction 
of supporting tissues and apical proliferation 
of the epithelial attachment. 


Subgingival Curettage * Removal of debris, 
calculus, and epithelium from a periodontal 
pocket followed by filing and smoothing the 
root surfaces. 


Systemic Disease * A disease affecting the 


body as a whole. 


CLASSIFICATION OF 
PERIODONTAL DISEASE 


The following classification has been 
selected for this workshop. It is believed 
to be all inclusive and easily workable. 
Several other classifications are presented 
for the purpose of correlation, to aid in 
the interpretation and integration of 
terms used by various authors in describ- 
ing types of periodontal disease. 


Gingivitis 
Simple—Acute or chronic inflammation due 
to poor oral hygiene. 
Infective 
Coccic—Due to staphylococci, streptococci 
gonococcus, pneumococci, and so forth. 
Vincent’s (Fusospirochetal, ulceromem- 
branous)—Associated with action of 
fusiform bacilli and Vincent’s spirochete. 
Herpetic gingivostomatitis—Acute process 
due to initial invasion of herpetic simplex 
virus. 
Hyperplastic 
Simple—Proliferative reaction to chronic 
inflammation. 
Hereditary gingival fibromatosis—Progres- 
sive proliferative process. 
Dilantin—Progressive proliferative process 
caused by Dilantin. 
Leukemic—lIncrease in bulk due to infil- 
tration by neoplastic blood cells. 
Hormonal 
Pubertal—Hormonal stimulation at age 
of puberty. 
Pregnancy—Hormonal stimulation during 
pregnancy. 
Chronic desquamative—Altered premeno- 
pausal hormonal stimulation. 
Chronic atrophic senile—Postmenopausal 
hypogonadal function. 
Atrophic 
Physiological—Gingival recession or pas- 
sive eruption. 
Pathological—Gingival recession excessive 
for age. 


Periodontitis * Sequelae of untreated gingi- 
vitis with extension of inflammation to deeper 
periodontal structures, actual pocket formation, 
and loss of alveolar bone. 


Periodontosis * Degenerative changes in perio- 
dontal membrane, loss of alveolar bone, spon- 


taneous wandering, late pocket formation. 
Inflammation absent until after pocket forma- 
tion. 


Traumatism * Gingival recession, alterations 
in width of periodontal space. Uneven thicken- 
ing of lamina dura, looseness of tecth, loss 
of alveolar bone. Etiology: excessive. function. 


OTHER CLASSIFICATIONS 


In Gottlieb’s classification’ gingivitis is 
divided into three types: Vincent’s infec- 
tion which is the process associated with 
fusospirochetal infection; Schmutz pyor- 
rhea which is produced by poor oral 
hygiene, and hyperplastic gingivitis which 
includes simple hyperplastic gingivitis, 
hereditary gingival fibromatosis, Dilantin 
gingivitis, leukemic gingivitis and hor- 
monal gingivitis. 

Paradental pyorrhea is periodontitis, 
and diffuse alveolar atrophy is periodon- 
tosis. In 1946 Gottlieb? suggested the 
term cementopathia to describe the proc- 
ess of periodontosis. However, later he 
suggested that the term cementopathia 
should be used to designate periodontosis 
and periodontitis. 

Orban has suggested two classifications. 
In his original classification* gingivitis 
was divided into local and systemic types. 
The local gingivitis included simple, in- 
fective Vincent’s, herpetic and mild 
hyperplastic. The systemic type included 
hereditary, Dilantin, leukemic and hor- 
monal gingivitis. 

In this classification hyperplasia is a 
specific category containing the systemic 
forms of gingivitis which are character- 
ized by increase in bulk of the gingiva. 

In 1950 Orban* proposed a new classi- 
fication in which the periodontal lesions 
were divided into three types—inflamma- 
tory, regressive and productive. The 
gingival processes characterized by in- 
flammation are termed gingivitis. Acute 
and chronic gingivitis is of the simple 
type. Vincent’s and herpetic processes 
would be classified under ulcerative. 

The term, “gingivosis,” coined by 
Schour and Massler, is placed under the 
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forms of periodontal disease characterized 
by degeneration (regressive group). 
Gingivosis indicates the process previously 
called chronic desquamative gingivitis. 
This condition and atrophy are retrogres- 
sive changes and are included in this 
category. 

Those forms of hyperplastic gingivitis 
having a systemic etiology are classified 
as “productive.” 

The Box classification® is divided into 
gingivitis, rarefying pericementosis fibrosa 
and periodontitis. Gingivitis is divided 
into acute and chronic, with ulcerative, 
nonulcerative and hyperplastic under 
each type. This would include all of the 
forms of gingivitis included in the work- 
shop classification. Rarefying pericemen- 
tosis fibrosa is the term used to designate 


‘ traumatism. Periodontitis is divided into 


simplex type, which is the same as the 
workshop classification, and periodontitis 
complex which represents periodontosis. 
The degree of involvement and the 
pathological process are indicated by sub- 
groups under the two forms of perio- 
dontitis. 

In Goldiman’s classification® functional 
gingivitis includes a form of atrophy as 
well as the changes of occlusal trau- 
matism. Goldman’s designation of syn- 
drome is what Orban calls periodontitis 
complex and, as classified for this work- 
shop, is periodontosis in which pocket 
formation has occurred. 

In Schour’s classification’ gingivitis is 


|. Gottlieb, B., and Orban, B. Zahnfleischentziindung 
und Zahnlockerung, ed. 2. Berlin, Berlinische Verlagsan- 
stalt, 1936. 


2. Gottlieb, B. The new concept of periodontoclasia. 
J. Periodont. 17:7 (Jan.) 1946. 


3. Orban, 8. Classification and nomenclature of 
periodontal diseases. J. Periodont. 13:88 (July) 1942. 
4. Orban, B. Periodontal diseases. Texas D.J. 68:429 
(Oct.) 1950. 

5. Box, H. K. Studies in periodontal thology. 
Bulletin no. 7. Toronto, Canadian ental’ 
Foundation, May, 1924. 

6. Goldman, H. M. Periodontia, ed. 2. St. Louis, 
C. V. Mosby Co., 1949. 

7. Schour, |. Current problems in terminology and 
classification of gingival and periodontal disease. J. 
Periodont. 22:10 (Jan.) 1951. 
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classified according to anatomic location 
regardless of the etiology or pathologic 
change. Periodontitis is divided into two 
types depending on severity. Gingivosis is 
used in Schour’s classification to desig- 
nate degenerative changes in the gingiva 
and is indicative of the same changes 
termed gingivosis by Orban. Traumatic 


periodontitis proper is the term used by 
Schour to indicate traumatism. 

Numerous other classifications are 
available but these are the ones most 
frequently referred to in the literature. 
This brief correlation should serve to 
integrate them. with the classification 
selected for this workshop. 


Histology and physiology of the gingiva 


Balint Orban, M.D., D.D.S., Colorado Springs, Colo. 


The gingiva is that part of the oral 
mucous membrane’ which surrounds the 
teeth as part of the so-called masticatory 
mucosa? (Fig. 1). Two parts are dis- 
tinguished in the gingiva—the free gin- 
giva and the attached gingiva. The free 
gingiva extends from the bottom of the 
gingival sulcus to the coronal margin 
The bottom of the sulcus often is marked 
on the surface of the gingiva by a fine 
groove which runs parallel to the margin, 
the free gingival groove. The free gin- 
gival groove is a line of demarcation be- 
tween the mobile free gingiva and the 
firmly-anchored attached gingiva. It is 
an expression of functional differences 
between the free and the attached gin- 
giva, a line of friction (Fig. 2), and 
histologically it is indicated by a heavy 
epithelial ridge (Fig. 3). The attached 
gingiva extends from the free gingival 
groove to the mucogingival junction; its 
stippled surface presents an appearance 
resembling that of an orange peel.* It is 
firmly anchored to the surface of the 
tooth and alveolar crest (Fig. 2) by 
coarse collagenous fiber bundles. The 
presence of these fiber bundles is respon- 
sible for the surface stippling of the gin- 


giva (Fig. 4). The knowledge of this fact 
is important in the clinical appraisal of 
disappearance of stippling which may be 
caused by inflammation, edema or degen- 
eration of connective tissue elements.’ * 
The clinical differentiation of a free and 
an attached gingiva has a functional and 
structural background and is of diagnos- 
tic importance. 

The surface of the epithelium of the 
gingiva (free, as well as attached) is 
keratinized.* The epithelium, toward its 
connective tissue side, shows regular ridge 
formation.® The epithelium of the alveo- 
lar mucosa is not keratinized and shows 
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no ridge formation. The connective tis- 
sue of the alveolar mucosa is poor in col- 
lagenous fiber bundles but rich in elastic 
fibers, which are not present in the gin- 
giva.® 

The attachment of the gingiva to the 
surface of the tooth is of vital concern in 
this discussion. The fact that the epithe- 
lium of the oral mucous membrane is 
attached to the surface of the tooth, cre- 
ates a biologic problem which was dis- 
cussed by Gottlieb in 1921.” Gottlieb dem- 
onstrated that the attachment of the 
epithelium of the gingiva to the tooth is 
broad and cuff-like. This attachment 
first is limited to the enamel, later to 
enamel and cementum, and finally to 
the cementum only. Before Gottlieb’s de- 
scription of this epithelial attachment, it 
was generally believed that the epithelium 
of the gingiva was attached to the tooth 
by a few cells only—at the “gingival 
line,” a landmark called the cemento- 
enamel junction.*® 

The discovery of the epithelial attach- 
ment not only changed the entire con- 
cept of periodontal diseases, but it has 
been the foundation of extensive and 
continuing research concerning the biol- 
ogy and pathology of the supporting 
tissues of the teeth. 

The mode of attachment of the epi- 
thelium to the enamel is not yet a settled 
question. It is, however, reasonable to 
assume that there exists a cementing sub- 
stance, which firmly and organically at- 
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taches the epithelium to the surface of 
the enamel. It must be remembered that 
the epithelial attachment to the enamel 
originates from the epithelium which 
produced the enamel. This epithelium, 
in turn, originates as an early develop- 
ment from the ectoderm of the primitive 
oral cavity. It goes through stages of 
proliferation and differentiation into 
enamel-producing epithelium. After ful- 
filling this function, it regresses to a 
stratified type of epithelium, similar in 
structure to the one from which it orig- 
inally came. This so-called reduced 
enamel epithelium (reduced in size and 
function) remains in organic union with 
the enamel, probably through the me- 
dium of an organic, highly polymerized 
cementing substance. 

In the progressive shifting of the epi- 
thelial attachment from the enamel to 
the cementum, two processes have to be 
considered. First, the separation of the 
epithelial attachment from the surface 
of the tooth at the bottom of the gin- 
gival sulcus. This is caused by the phy- 
siologic shedding of epithelial cells on 
the surface. The bottom of the gingival 
sulcus has to be considered the surface of 
the epithelial attachment. Because of the 
continuous degeneration of epithelial 
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Fig. 1 * Diagrammatic rep- 
resentation of the gingiva in 
a frontal view 
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Fig. 2 * Diagrammatic representation of the 
gingiva in a labiolingual section 


cells at the bottom of the gingival sulcus, 
the epithelial attachment is continuously 
separated from the surface of the tooth. 
This physiologic process is aggravated by 
the presence of microorganisms and by 
other local irritational or systemic fac- 
tors. 

The second process to be considered is 
the shifting of the apical end of the epi- 
thelial attachment from the cemento- 
enamel junction to the cementum. The 
apical end of the epithelial attachment, 
originally at the cementoenamel junc- 
tion, begins at some time to proliferate 
to the surface of the cementum. To ex- 
plain this phenomenon, several factors 
must be examined. Before the epithelium 
can proliferate to the cementum, the 
connective tissue fibers which are an- 


chored into the cementum have to de- 
generate. The first step in this process 
has to be the calcification of the cemen- 
tum which has formed last, and the ces- 
sation of formation of new cementum. 
The second step is the degeneration of 
Sharpey’s fibers in the cementum and the 
third step is proliferation of the epithe- 
lium. The modus operandi of this proc- 
ess is not yet established. There are sev- 
eral theoretic explanations, all of which 
may have merit. One factor should be 
kept in mind; the proliferation of the 
end of the epithelial attachment always 
takes place before the separation of the 
attachment at the bottom of the sulcus 
or pocket has reached the end of the 
epithelial attachment. There must be 
some regulatory mechanism which will 
bring about the degeneration of connec- 
tive tissue, cessation of cementum forma- 
tion and proliferation of the epithelium. 

Toxins from the ever present inflam- 
matory process close to the bottom of the 
gingival sulcus or from the gingival sul- 
cus following a route along the intercel- 
lular spaces of the epithelium; desmolytic 
action of the epithelium; loss of vitality 
of the cementum; all have been theo- 
retically taken into consideration with- 
out giving an all-around, satisfactory ex- 
planation. The action of several factors, 
at different occasions and times, might 
have to be considered. 

Leaving the problem of the epithelial 
attachment and surface characteristics of 
the gingiva, the connective tissue elements 
in the gingiva will be discussed. In the 
attached gingiva, and to a certain extent, 
in the free gingiva, the connective tissue 
fibers appear in coarse bundles which 
anchor the gingiva to the tooth and to 
the alveolar crest. Fiber bundles run from 
the cementum to both the free gingiva 
and the attached gingiva. Strong fiber 
bundles also run from the bone to the 
cementum and radiate toward the free 
and attached gingiva. Some bundles on 
the periosteal side of the bone cross the 
alveolar crest to attach to the cementum, 
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Fig. 3 * The heavy epithelial ridge corre- 
sponding to the free gingival groove 


as shown lately by Goldman;? other fiber 
bundles run directly from the bone to the 
attached gingiva. 

The presence of such an elaborate fiber 
system has, of course, a functional pur- 
pose. It becomes evident that factors 
which lead to destruction of collagenous 
fiber bundles, or connective tissue in gen- 
eral, will affect the gingiva. Such factors 
might be of local or systemic nature. The 
term, “gingivosis,” was coined by Schour 
and Massler’® to indicate an obviously 
noninflammatory gingival disturbance in 
starving children. This term may be ac- 
cepted on the basis that the condition is 
caused by enzyme action and that it pro- 
duces a degeneration of collagenous fiber 
bundles and a depolymerization of the 
ground and cementing substance of the 
connective tissue. 

The normal gingiva was studied re- 
cently for possible age changes and sex 
differences." This study included 100 
individuals with clinically normal gingiva 
between the ages of 4 and 80 years. A 
biopsy .specimen was taken from each 


individual and the histologic features 
were studied by microscopic examination. 


Every specimen showed inflammatory cell 


accumulation in the free gingiva, close 
to the bottom of the sulcus. To eliminate 
the possible influence of inflammatory 
reaction, the study was confined to the 
attached gingiva. 

The architectural pattern (histotype ) 
of epithelium and connective tissue was 
studied and it was found that in the epi- 
thelium two types were present; one was 
with a medium suprapapillary width and 
medium long ridges and the other with a 
narrow suprapapillary width and long 
ridges. In the connective tissues, there 
were three types: (1) finely textured 
fibers (rich in cells); (2) irregularly 
textured fibers; (3) coarsely textured 
fibers (poor in cells). No sign of age 
changes was found in the epithelial 
cells; hornification was found in all ages. 
The connective tissue changed with ad- 
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Fig. 4 * Fiber bundles which are responsible 
for the surface stippling of the gingiva 
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vancing age in that there was a decrease 
of cellular elements; the fibrous, inter- 
cellular substance increased and became 
coarser. Sex differences were observed 
only between the ages of 15 and 29 years; 
in females, the epithelium showed me- 
dium suprapapillary width and medium 


long ridges. The papillary connective 
tissue was finely textured. In some males, 
the epithelium showed a narrow supra- 
papillary width and long ridges. The pa- 
pillary layer of the lamina propria was 
coarsely textured. 

629 North Nevada Avenue 


Histology and physiology of the 


supporting structures 


M. S. Aisenberg, 


The supporting structures of the teeth 
are cementum, periodontal membrane 
and bone. They are all connective tissue 
derivatives, modified for their particular 
use and function as a unit. The term 
“attachment apparatus” will be used to 
designate them.’ 

Cementum is specialized bone; it re- 
places the bone of attachment of the 
more primitive forms. Two kinds are de- 
scribed,” the one, acellular; and the other, 
cellular, which more nearly resembles 
the parent bone. 

The acellular type covers practically 
all of the root and is a thin hyaline 
layered structure. It easily can be entirely 
removed when the teeth are scaled. Both 
fiber bundles and individual fibers are 
embedded within its substance. It is a 
slowly and continuously growing struc- 
ture, new layers being apposed from 
within outward. A cementoid layer is 
usually visible just under a layer of 
cementoblasts.*: * 

The cellular type varies greatly in 
thickness and is observed most frequently 
in the apical areas of roots and in their 
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bifurcations. It, too, is a layered struc- 
ture, containing irregularly arranged 
lacunae with cementum corpuscles. Only 
the more superficial corpuscles are 
viable; the deeper ones degenerate when 
they become more remote from nutritive 
sources. This suggests a low order of 
metabolic activity for cementum and 
implies that only the surface lamellae are 
vital.*** Under abnormal stresses a spike- 
like hypercementosis develops to effect a 
better hold on fiber bundles, in order to 
prevent their being torn away from their 
attachments.*** This compares with a 
similar reaction in bone; for example, the 
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thickening of bony ridges under musculo- 
tendon attachments in extreme physical 
employment.’ 

Apparently an attachment apparatus 
of a certain size is essential for tooth 
function.***"* When alveolar bone is 
lost in disease, or the bone is weakened 
as in Paget’s disease, or the root is short- 
ened as in root resection, in root frac- 
tures, in loss of periodontal attachment 
as in granulomas, and in the orthodontic 
movement of teeth, new layers of ce- 
mentum are formed on the teeth, from 
several lamellae to extreme bulbar types 
of hypercementosis, to make up for the 
amount of lost attachment and to keep 
the tooth functioning. This accounts for 
most instances of hypercementosis. There 
are instances of hypercementosis, how- 
ever, that cannot be explained. 


THE PERIODONTAL ,MEMBRANE 


The periodontal membrane occupies the 
space between the roots and alveolar 
bone. It is a highly vascular, dense, col- 
lagen fibrous membrane. The fibers are 
mostly arranged in bundles of irregular 
shapes and sizes. These are the principal 
fibers. They are embedded in bone:-on the 
one side and in cementum on the other. 
Between the bundles are the loosely ar- 
ranged indefinite collagen fibers, which 
support the vascular tree, nerves and 
lymphatics. 

G. V. Black" first recognized the prin- 
cipal fiber bundles and classified them: 
(1) free gingival fibers, (2) transseptal 
fibers, (3) alveolar crest fibers, (4) hori- 
zontal fibers, (5) oblique fibers and (6) 
apical fibers. 

The free gingival groups extend from 
cementum into the gingivae. They are 
not attached tooth-to-bone; hence these 
groups are not a part of the true attach- 
ment apparatus. 

. The transseptal groups are attached 
tooth-to-tooth, from the mesial surface of 
one root to the distal surface of an ap- 
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proximating tooth. This group is re- 
markably persistent. 

The alveolar crest fibers are a small 
group extending in a fan-like fashion 
from the bony crest crownward to ce- 
mentum, chiefly on the labial, buccal and 
lingual surfaces. The horizontal group is 
small, located just below the alveolar 
crest and transseptal fibers, and is radially 
arranged. The oblique fibers constitute 
the largest group and are attached higher 
on their bony attachment than on their 
cemental attachment, at about a 45 de- 
gree angle. Stresses on teeth therefore 
impart pull to bone. This is important, 
for pull (tension) stimulates new bone 
formation. The apical fibers fan out from 
horizontal on the lateral aspects of a root 
tip to vertical in the fundus of the 
alveolar socket. Altogether these fiber 
bundles are designed in their varying ar- 
rangements to resist to a degree the verti- 
cal and horizontal forces of mastication. 

The principal fibers have microscopic 
undulations along their course which be- 
come taut under stresses, permitting 
slight individual tooth movements. Be- 
tween and around the fibers are fibro- 


7. Weinmann, J., and Sicher, H. Bone and bones. 
St. Louis, C. V. Mosby, 1947. 

8. Dependorf, M. Nervenverteilung in der Zahn 
Menschen. Deutsche Monatschr. f. Zahnh. 


9. Gottlieb, B., and Orban, B. Biology and patholoay 
of the tooth and its supporting mechanism. New York 
Macmillan Co., 1938. 

10. Malassez, M. L. The epithelial rests around the 
root of the teeth. Arch. de physiol. 5:379, 1885. 

'!. Box, H. K. Evidence of lymphatics in the perio 
dontium. J. Canad. D. A. 15:8 (Jan.) 1949. 

12. Noyes, F. B. A review of work on the i pmmeties 
of dental origin. J.A.D.A. 14:714 (April) 1927 

13. Orban, B. Contribution to the histolog y of the 
dental pulp and periodontal membrane, with special 
reference to the cells of defense of these dhonen. 
J.A.D.A. 16:965 (June) 1929 

14. Boyle, P. E. Kronfeld’s histopathology of the 
teeth and their surrounding structures, ed. 3. Philadel. 
phia, Lea & Febiger, 1949, p. te 

15. Erikson, B. E.; Kaplan, H., and 
ey = and transeptal fibers. Am. 

& Oral Surg. 31:1 (Jan.) 1945. 

16 M. S. Report of a ankylosis 
of a tooth. Cosmos 74: fori (Nov.) | 

17. po M. S. Studies of deciduous 
teeth. Am. J. Orthodont. & Oral Surg. (Oral Surg. 
Sect.) 27:179 (April) 1941. 

18. Black, G. V. A study of the histologic charac 
ters of the periosteum and periodontal membrane. 
Chicago, W. T. Keener Co., 188 


. VOLUME 44, JUNE 1952 © 629 


: 
q 
ES 
: 
3 
a 


630 * THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


blasts, whose shapes are modified because 
of pressure. In the indefinite fiber areas 
are found blood vessels, lymphatics’® and 
The blood vessels arise 
from three sources:**:*! from the perios- 
teum of the cortical bone to and through 
the gingivae, from the bone marrow 
through lateral perforations of the 
alveolar bone, and from periapical ves- 
sels. They form an elaborate anastamos- 
ing network. They may also anastamose 
with the pulpal vessels through accessory 
foramens or at the apical area, which 
might explain pulpal involvement as a 
complication in periodontal disease. 
These vessels are supplied with their own 
sympathetic nerve system. Many of these 
vessels are large and a hydraulic type of 
resistance’ to stress has been ascribed to 
them. The lymphatics form a compli- 
cated pattern of capillaries that drain 
into the various cervical lymph nodes, 
which explains lymph node enlargement 
in dental infections. The nerves are both 
myelinated and naked.'**** Their endings 
have been described as knob-like swell- 
ings, rings or loops around fiber bundles, 
and free endings between fibers They 
are proprioceptive and the sense of lo- 
calization is imparted through them. All 
the cells of defense and of repair are 
also found here when occasion de- 
mands.** 

On the bony side are osteoblasts and 
on the cemental side are cementoblasts. 
In repair and adjustments, osteoclasts 
also are found. In addition are found 
epithelial rests and cementicles. The 
epithelial rests are remnants of the sheath 
of Hertwig,’® which in early tooth for- 
mation are found in long strands; they 
are eventually broken up into smaller 
rests. However, in many persons they 
persist in net-like arrangements. After 
trauma and infection they can proliferate 
and change from simple epithelium to 
cysts and tumors. 

Cementicles? are calcified bodies of 
varying shapes and can be found in al- 
most any area of the periodontal mem- 


brane, especially near enamel droplets. 
Some remain free; others become at- 
tached to cementum and alveolar bone. 
They are said to be dystrophic calcifica- 
tions. 

The periodontal membrane has four 
functions: formative, in that it can tear 
down and rebuild new cementum and 
bone; supportive, in that it maintains 
the tooth when resisting stresses; nutri- 
tive, in that it furnishes all necessary 
substances for the maintenance of meta- 
bolic activities; and sensory, in that it re- 
ceives impulses and reacts to stimuli. 


ALVEOLAR BONE 


Alveolar bone is the supporting bone of 
the teeth. It is a transitory structure, for it 
does not develop in anodontia and mostly 
disappears after the teeth are lost. In a 
fully erupted and functioning tooth, the 
bone to which the periodontal fibers are 
attached is found to be a cribriform plate. 
Depending on the function of the teeth, 
these cribriform plates are supported by 
bony trabeculae, well formed and nu- 
merous in functioning areas and thin and 
scanty in nonfunctioning areas. One or 
more large arteries, veins and nerve bun- 
dles are longitudinally situated in the 
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interradicular bony process, and branches 
from them enter the periodontal mem- 
brane through the many openings in the 
cribriform plates. 

All the bones of the body change 
throughout life.’ Probably alveolar bone 
is required to change more often than 
other bones. The development and erup- 
tion of teeth, the shedding of deciduous 
teeth, the loss of permanent teeth, wear 
and tear, all demand alterations and ad- 
justments in alveolar bone. It requires 


considerable time and space for the con-' 


struction of the adult pattern of bone. 
During periods of transition, a temporary 
bone (bundle bone) is formed.** Later, 
this is reconstructed and becomes more 
permanent lamellated bone. However, in 
the almost unlimited episodes of bone 
reconstruction, lamellated bone itself is 
occasionally removed to make way for 
another construction. 

Alveolar bone is as subject to Wolff's 
law as are other bones. In a well-func- 
tioning tooth the alveolar bone and sup- 
porting trabeculae are thick, whereas in 
a nonfunctioning tooth a disuse atrophy 
occurs. Here the cribriform plate and the 
supporting trabeculae are frail and 
scanty. 

A similar law may be postulated for 
the periodontal membrane.* In 
good function this membrane is dense 
and wide; when not functioning it is thin 
and atrophic. New cementum on the 
root or new bone on the cribriform plate 
or both may contribute to make the 
periodontal membrane narrower. 

The attachment apparatus is designed 
to permit individual tooth movements. 
When a bony socket is examined and 
critical measurements are made of the 
thickness of the periodontal membrane, 
it is noted that the socket has an hour- 
glass appearance.****° The periodontal 
membrane is widest at the bony crest and 
narrowest just below the center of the 
root; it widens again in the apical region. 
This indicates a tipping motion, which 
can be accentuated in experimental work 
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and in orthodontic tooth movement, re- 
sulting in resorption on the pressure side 
and deposition of bone and cementum 
on the tension side. 

After many years of use, contact points 
of teeth are worn to contact planes. Na- 
ture has designed a compensatory mech- 
anism to tighten up the resulting slack; 
for example, the physiologic drift of 
teeth. This follows a medial direc- 
tion.”* *° Examination of a tooth socket 
almost always reveals resorption on the 
mesial aspect, with new bone being built 
on the distal aspect. Resorption of the 
mesial aspect (pressure) is by osteoclasts, 
rebuilding of new bone on the distal as- 
pect (tension) is by osteoblasts. This 
drift is not continuous, but in waves gov- 
erned by the amount and rapidity of 
contact point abrasion. Sometimes new 
cementum forms on the distal aspect, so 
that a distal root surface shows a thick- 
ening of the cementum. Consequently, 
the distal periodontal membrane space 
does not move so far as a mesial perio- 
dontal membrane space.*® The new bone 
on the distal side of the socket is at first 
bundle bone; when this attains a certain 
thickness, reconstruction occurs, with re- 
placement by lamellated bone. 

Often in this physiologic drift epithe- 
lial rests remain behind. These are later 
found in the marrow spaces and can be 
used as an index of the amount of drift 
that has occurred. While this drifting 
occurs, many blood vessels are also left 
behind; most of them are incorporated 
in the oncoming bone. However, on the 
mesial aspect, the tooth finally meets with 
some of the larger vessels. These remain 
in the periodontal membrane and may 
be a source of severe hemorrhage. Occa- 
sionally resorption of cementum occurs 
as the tooth encroaches on these vessels. 

As the teeth are worn by attrition, 
they erupt further into the occlusal 


30. Kronfeld, R. Histenetholooy of the teeth and their 
surrounding structures. Philadelphia, Lea & Febiger, 
1933. 
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plane.’ 18-30 Tn order to maintain 
a constant root length, new cemental 
layers are formed on the root tip. When 
such an eruptive movement is acceler- 
erated, new bone fills the fundus of the 
socket, resulting in a shortening of the 
attachment apparatus. Sometimes both 
new cementum on the root tip and new 
bone in the fundus of the socket are 
found. 

Teeth are subject to many injuries, 
particularly trauma. Either periodontal 
fibers are torn away or tears in the ce- 
mentum occur. When only fibers are 
torn, the cementum and bone holding 
them are resorbed; then new fibers are 
aligned and new cementum and bone are 
laid down in the resorbed areas to re- 
construct a new attachment.** Most 


often the new cementum is cellular; oc- 
casionally it is acellular; sometimes it is 
both. Such reattachment cannot take 
place if the epithelial attachment pro- 
liferates to cover the cementum. 


membrane 


The epithelial network in the periodontal 


When injuries of cementum occur, a 
wide variety of patterns of adaptability 
follows... After the occurrence of ce- 
mental tears, root fractures, or resorp- 
tions on the lateral surfaces of the roots, 
a modified attachment apparatus is cre- 
ated in response to functional demands. 
This implies that teeth that are being 
treated should be subjected immediately 
to functional stresses. In rare instances 
ankylosis'*** may take place, especially 
in deciduous teeth that have been re- 
tained too long. 


SUMMARY 


An attempt is made to show that the at- 
tachment apparatus is a capable struc- 
ture than can compensate to the same 
degree, and better than most other body 
structures, in response to injuries. A 
good understanding of these potentiali- 
ties is of considerable aid in the treatment 
of periodontal diseases. 


The epithelial remnants in the perio- 
dontal membrane are rather neglected 
structures. It is known that these epithe- 
lial islands develop from the enamel 
organ during root formation and erup- 
tion from the so-called Hertwig’s epi- 
thelial root sheath. It has been shown 
that the epithelium forms a continuous 
network in the periodontal membrane. 
Only in a microscopic section do these 
structures appear in the form of islands, 
rests or remnants, as they are called, 


Balint Orban, M.D., D.D.S., Colorado Springs, Colo. 


but these are only cross sections of epi- 
thelial cords forming the network. In a 
complete reconstruction or tangential 
section (Fig. 1), the true structural ar- 
rangement becomes evident. 

The. function of the epithelial root 
sheath is known. It has been ascertained 
that the epithelium exerts an organizing 
effect on the mesenchymal dental papilla 
(pulp), inducing the development of 
odontoblasts and, thus, the dentin. With- 
out the presence of the epithelial root 
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Fig. 1 + Network of epithelial rests in periodontal membrane 


sheath and its organizing effect, no den- 
tin, and hence no root formation, could 
occur. 

The function of the epithelial network 
in the periodontal membrane, however, 
is unknown. No definite evidence has 


been produced to prove that this structure 
has any function. It is hardly conceivable 
that epithelial tissue, having no function 
to perform, would remain vital through- 
out the life span of an individual. These 
epithelial cells must undergo degenera- 
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tion, as they reach the end of their life 
span (20 to 30 days or slightly longer). 
To be found at all ages, these cells must 
regenerate by mitotic activity. However, 
such regeneration can be expected only 
if required by function. 

The formation of cementum on the sur- 
face of the developing root cannot take 
place until the epithelial root sheath is 
broken up and connective tissue prolifer- 
ates between the surface of the dentin 
and epithelium. 

By analogy, it could be assumed that 
the epithelium in the periodontal mem- 
brane has a similar biologic function as 
it has at the forming root end. At the 
root end, the epithelium stimulates the 
cells of the pulp to produce odontoblasts ; 
in the periodontal membrane, it might 
have the function of stimulating the for- 
mation of cementoblasts, and _ thus, 
cementum. 

This idea is not new; it has been sug- 
gested before, but has never been proved, 
and unfortunately, no one seems to pay 
any attention to this important problem. 
The continuous formation of cementum, 
which is the most important biologic fea- 
ture of the cementum (Gottlieb'), may 
depend not only on the presence, but 
also on the functional ability of these 
epithelial structures. The biologic differ- 
ence between the cementum (continuous 
apposition) and the bone (alternating 
resorption and formation) may be due 
to the function of this epithelial network. 

There are a few observations available 
which would indicate that the epithelium 
in the periodontal membrane does have 
a special function. For example, herbiv- 
orous animals, whose teeth are vital or- 
gans, have an extensive cementum for- 
mation and a rich network of epithelium 
in the periodontal membrane. In carniv- 
orous animals, where the cementum is 
rather thin, the epithelium is sparse. 

It has often been observed that teeth, 
once extracted and replanted, become 
ankylosed. This means that the tooth, as 
such, has lost its organ character and 
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the surrounding tissue reacts to the re- 
planted tooth just as it would to a bone 
implant. This biologic reaction may be 
caused by the absence of the epithelial 
network in the periodontal membrane, 
which was lost in the act of extraction. 
If only a small portion of the periodontal 
membrane is lost, as in necrosis from 
trauma, repair is possible, probably be- 
cause of the influence of nearby intact 
regions. However, ankylosis has been ob- 
served in traumatized regions. 

The number and the condition of epi- 
thelial remnants in the periodontal mem- 
brane present a problem which has never 
been resolved. In specimens (human 
autopsy material) which I studied there 
were indications that where the cemen- 
tum was thick or hypertrophic, there 
were more epithelial remnants present 
than in cases with thin cementum. 

An interesting finding in this respect 
is that in an early case of periodontosis,* 
large epithelial islands were observed in 
the degenerated periodontal connective 
tissue. These epithelial islands seemed to 
be hypertrophic. It is possible that the 
hypertrophy of the epithelium in this 
case was a compensatory overgrowth, the 
epithelium exerting a futile effort to 
stimulate the degenerated connective 
tissue to produce cementoblasts and thus, 
cementum. 

One could go a step further in specula- 
tion and assume that degeneration of the 
epithelium can lead to cessation of ce- 
mentum formation and thus lead to the 
development of pathologic processes in 
the supporting tissues. It has been ob- 
served that periodontosis sometimes 
affects a group of teeth such as the first 
molars and incisors. It has also been ob- 
served*® that sometimes these teeth, af- 


1. Gottlieb, B. Biology of the cementum. J. Peri- 
odont. 13:13 (Jan.) 1942. 

2. Orban, B., and Weinmann, J. P. Diffuse atrophy 
of the alveolar bone. J. Periodont. 13:3! (Jan.) 1942. 
3. McCall, John Oppie. Advanced alveolar bone 
destruction. J.A.D.A. 42:355 (March) 1951. 
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Fig. 2 + Showing extensive bone resorption in incisor and first molar regions 


fected by periodontosis, show signs of 
enamel hypoplasia. Enamel hypoplasia 
is a disturbance in the formation of the 
enamel and follows a chronologic de- 
velopmental pattern; that is, it affects all 
regions which develop at the time of the 


disturbance. It can be assumed that the 
primary factor involved has disturbed 
the enamel epithelium. It is possible that 
this same factor, or some other, as well, 
has led to a disturbance in the formation 
and function of the epithelial root sheath. 
Often, in these cases, the roots of the 
affected teeth appear rather thin (Fig. 


2). If the periodontal tissues are unable 
to cope with functional tissue changes, 
a breakdown can occur at an early age. 
The continuous formation of cementum 
is a necessary factor in this functional 
adaptation. The pathogenesis of this type 
of periodontosis might have its basis in a 
developmental disturbance. 

It is to be hoped that interest will be 
stimulated in further studies, especially 
those of an experimental nature, to dis- 
cover the function of the periodontal epi- 
thelial network. 

629 North Nevada Avenue 


Acquire Mental Knowledge * Do not imagine that the knowledge, which I so much recommend 
to you is confined to books, pleasing, useful as that knowledge is. But I comprehend in it the 
great knowledge of the world, still more necessary than that of books. In truth, they assist one 
another reciprocally; and no man will have either perfectly who has not both. The knowledge 
of the world is only to be acquired in the world, and not in a closet. Books alone will never 
teach it to you; but they will suggest many things to your observations which might otherwise 
escape you; and your own observations upon mankind, when compared with those which you 
will find in books, will help you to fix the true point. Chesterfield, “Letters to His Son.” 
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Pathology of periodontal diseases 


Hamilton B. G. Robinson, D.D.S., M.S., Columbus, Ohio 


Periodontal diseases are responses to in- 
juries either separate or in combination, 
to the gingiva, periodontal membrane and 
alveolar bone. While local conditions have 
some effect on the tissue changes which 
result from injury, the underlying path- 
ologic processes are similar to those that 
occur in other tissues of the body. These 
basic pathologic reactions are inflamma- 
tion, degeneration, atrophy, hypertrophy 
and hyperplasia. In addition, there may 
be pathologic alterations in the osteo- 
blastic and osteoclastic activities. It is 
important that these pathologic processes 
be understood if diseases of the perio- 
dontium are to be given intelligent con- 
sideration. 


INFLAMMATION 


Inflammation is a response of tissue to 
injury. It is part of the body’s protective 
mechanism and tends to hold in check, 
eliminate or destroy injurious agents. It 
usually is followed by repair, which some 
authorities consider inseparable from in- 
flammation. If inflammation and other 
protective responses of the body are suc- 
cessful, disease is eliminated but if these 
body defenses are unsuccessful the tissue 
is destroyed and death occurs either lo- 
cally or throughout the entire body. In 
general, therapy is directed at aiding the 
inflammatory process by such means as 
reducing the ability of the bacteria to 
multiply, by removing irritants from tis- 
sues, or by neutralizing toxic materials. 
When inflammation is regarded in this 
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manner it is understood as a beneficial 
and protective mechanism. Unfortunately, 
because inflammation occurs as a reaction 
to injury, the inflammatory process all 
too often is considered as an injurious 
process rather than as the beneficial proc- 
ess that it actually is. 

Inflammation not only is a response to 
invasion by living organisms such as 
bacteria but, likewise, may be activated 
by physical trauma, chemical agents or 
radiant energy. Bacteria and inanimate 
types of destructive influences always are 
present in the oral cavity. Overhanging 
margins of restorations, improperly used 
toothbrushes and toothpicks, and dental 
calculus are a few of the physical agents 
which must be considered. The acids, 
alkalies, heavy metals and many of the 
irritating foods, as well as tobacco and 
alcohol, are chemical agents which ad- 
versely influence the oral tissues. Inju- 
rious radiant energy includes heat which 
comes from smoking, hot foods and 
liquids, roentgen rays and atomic energy. 
Under the influence of any of these in- 
jurious: agents, the body may set up in- 
flammation as a defense. 

It is necessary to understand the dy- 
namic process of inflammation if perio- 
dontal diseases are to be understood. If 
an area were observed immediately after 
it had been injured, a momentary vascu- 
lar contraction would be seen, followed 
almost immediately by dilation of the 


Professor of dentistry (oral petheloay and diagnosis) 
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tiny small blood channels where collapsed 
endothelial tubes had existed previously. 
Shortly thereafter, there is an increase in 
the permeability of the vessel walls, an 
increase in the intercapillary blood pres- 
sure and a change in the osmotic pressure. 
As a result, an exudate of fluid and cells 
passes through the vessel walls and en- 
ters the injured tissues surrounding the 
vessels. This is not a simple filtrate of 
blood but the fluid contains many large 
molecules which ordinarily do not escape 
from the vessels. As a result of the exu- 
dation of cell-free fluid from the ves- 
sels, there is an increase in the viscosity 
of the intravascular blood locally, with 
slowing of the circulation. The capillary 
filtrate which escapes from the vessels 
accumulates in the tissue spaces, produc- 
ing edema. The fluid which escapes from 
the capillaries does not return to the 
blood vessels but is drained away by the 
lymphatics with a resultant increase in 
the flow of lymph. The cells within the 
blood streams adhere to the vessel wall 
and soon begin to escape from the vessel. 
The movement of the leukocytes through 
the vessel walls is by ameboid activity. 
In each cubic millimeter of blood there 
are approximately 4,000 cells, each of 
which is capable of independent ameboid 
movement. The ameboid cells are at- 
tracted to the area of injury by chemotac- 
tic substances which include the bacteria 
themselves and the products of injured 
tissues. Among the best recognized of 
these leukocyte-attracting substances is 
leukotaxine which is a polypeptide that 
has been isolated from areas of injury.’ 
In addition, other enzymes such as hyalu- 
ronidase may prepare the tissues for pen- 
etration by the fluids and cells. The cells 
which appear in the areas of inflamma- 
tion not only come from the blood stream 
but also from the reticuloendothelial sys- 
tem (chiefly lymph nodes) and from the 
tissues in the region of inflammation. 

In early states of inflammation, the 
predominant cell is the polymorphonu- 


blood vessels and the appearance of many 


phage which is capable of motility 
(ameboid movement). A second phago- 
cytic cell found in the tissues is the macro- 
phage, which comes from the blood 
stream as a large monocyte, or from the 
tissues as a resting-wandering cell. The 
reason that these cells are termed “phago- 
cytes” is because they are capable of in- 
gestion of particulate matter. This proc- 
ess of phagocytosis probably occurs as a 
result of the difference in interfacial ten- 
sions between the phagocytes, the par- 
ticles and the surrounding fluids. Phago- 
cytosis is extremely important in removal 
of foreign particles, obnoxious formed 
particles, and bacteria. In an area of 
inflammation, lymphocytes and plasma 
cells also appear and play important 
parts in the defense reaction. These cells 
usually are not found in the earliest stages 
of inflammation but become more promi- 
nent in later phases. y 

The lymphocyte, like the polymor- 
phonuclear leukocyte, is derived at first 
from the blood stream, but it may also 
migrate from lymphoid tissue present in 
the region. The function of the lympho- 
cyte is not known exactly but it has been 
suggested that it may act as a storehouse 
for nucleic acids which act to neutralize 
toxic materials produced in the break- 
down of the proteins of the tissues. 

The plasma cells are characteristic 
of chronically inflamed tissues, but are 
seen in most inflammations in the oral re- 
gion. The exact origin of the plasma cell 
has not been determined definitely but is 
considered as derived from the lympho- 
cyte, the monocyte, or from primitive 
connective tissue cells. The most impor- 
tant function of the plasma cell probably 
is to supply the material for antibodies 
which neutralize the injurious antigens.’ 
In addition to the neutrophilic poly- 


1. Menkin, V. Modern concepts of inflammation. 
Science 105:538 (May 23) 1947. 

2. Ehrich, W. E., Drabkin, D. L., and Forman, C. 
Nucleic acids and the production of antibody by 
plasma cells. J. Exper. Med. 90:157 (Aug.) 1949. 
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morphonuclear leukocytes, macrophages, 
lymphocytes and plasma cells, a few 
eosinophilic and basophilic polymor- 
phonuclear leukocytes are found in the 
regions of inflammation. The eosinophils 
are found more prominently in states of 
hypersensitivity and in regions in which 
animal parasites are present. It has been 
suggested that the chief function of the 
eosinophils is to produce an antihistamin- 
like substance but this viewpoint is not 
held in high regard at the present time. 
The basophils may be the sources of 
heparin which prevents the formation of 
massive clots within inflamed areas. 
Inflammation, then, must be consid- 
ered as a complicated process which is 
carried out by fluids and by numerous cell 
types. The fluid, and each of the cell 
types, have specific assignments. Clini- 
cally, the phenomena of inflammation 
are characterized by redness (hyperemia) 
and warmth, which are due to the in- 
creased blood supply in the part; swell- 
ing (edema), which is the result of the 
increased fluid content of the tissues: 
pain, which results from the irritation of 
nerve endings by toxins or by physical 
pressure; and interference with function. 
Inflammatory responses vary with the in- 
juring agents and the tissue involved. 
Among the varying responses are fibrin- 
ous, purulent, serous and catarrhal in- 
flammations. In some inflammatory le- 
sions proliferation is characteristic, while 
in others necrosis occurs. Inflammations 
of the periodontal tissues, including the 
gingiva, may be catarrhal, fibrinous, puru- 
lent or serous, and they may produce pro- 
liferative changes. When the surface con- 
tinuity is lost and there is inflammation 
beneath, the lesion is an ulcer. 


REGRESSIVE CHANGES 


Injured tissues commonly undergo regres- 
sive changes which include degeneration, 
atrophy and necrosis. These changes may 
be produced by various agents, including 
microorganisms, trauma, chemical agents, 


radiant energy and, in addition, metabolic 
disturbances. The retrograde changes are 
often, but not necessarily, accompanied 
by inflammation. 


ATROPHY 


Atrophy is a decrease in the size of 
organs or cells which once were normal 
in size. Atrophic organs and cells are dif- 
ferentiated from those which are hypo- 
plastic (not fully developed) or aplastic 
(almost completely undeveloped), and 
from agenesis (completely absent) due to 
developmental failure. Atrophy may be 
due to reduction in the size or number 
of cells, or both. Basically, atrophy is 
caused by inadequate nutrition of the 
cells. Among the recognized causes of 
such nutritional failure are disuse, pres- 
sure, inadequate blood supply and star- 
vation. Physiologic atrophy is a type of 
regression which occurs in the thymus at 
puberty, in the ovaries and uterus at the 
menopause, and in many tissues as a re- 
sult of the aging process. While atrophy 
usually results in reduction in size of the 
organ, it is possible the atrophy cells may 
be replaced by connective tissue or fat. 
Atrophic changes in the periodontium re- 
duce the support of the teeth, especially 
in elderly persons. 


DEGENERATION 


Degeneration is a term applied to reac- 
tion of cells to injury with swelling and 
accumulation of undesirable substances 
within their cytoplasm. Degenerations re- 
sult from infections, intoxications, meta- 
bolic disturbances and other causes. Most 
degenerative changes are reversible but 
certain severe degenerative processes lead 
to cell death (necrosis). The type of de- 
generation varies with the type of tissue 
and the cause of the change. Among the 
retrograde changes are parenchymatous 
(cloudy swelling) , hydropic, fatty, hyalin, 
mucinous, amyloid and collagenous de- 
generations. 


NECROSIS 


Necrosis is cell or tissue death within the 
living body and usually is a sequel of de- 
generation or of inflammation. A severe 
degenerative process preceding necrosis 
is called necrobiosis. There are various 
types of necrosis, including coagulation, 
liquefaction, caseous, gummatous and fat 
necrosis. 


GANGRENE 


Gangrene is massive necrosis usually ac- 
companied by bacteria invasion. Dry, 
moist, and gas gangrene are among the 
recognized types. 


HYPERTROPHY AND HYPERPLASIA 


An increase in the size of tissue can be 
produced either by hypertrophy (increase 
in the size of each cell) or hyperplasia 
(increase in the number of cells) or by 
both phenomena together. Ordinarily, 
normal growth occurs through the same 
processes but the terms hypertrophy and 
hyperplasia usually are used to infer 
abnormal enlargement of a part such as 
hypertrophy and hyperplasia of the gin- 
giva. Whether an enlargement of the 
tissue results from hypertrophy or hyper- 
plasia is determined by microscopic ex- 
amination of its cells. It is usually ex- 
tremely difficult to determine clinically 
whether a tissue is enlarged from hyper- 
trophy or hyperplasia or both. For this 
reason the terms are often used inter- 
changeably. 


BONE ACTIVITY 


Bone is extremely plastic tissue and is 
undergoing deposition and_ resorption 
throughout life. When deposition and 
resorption are equal the bone is main- 
tained at status quo. When bone is de- 
veloping or undergoing enlargement, de- 
position (osteoblastic activity) exceeds 
resorption (osteoclasia). Bone may be 


reduced by maintaining normally osteo- 
blastic activity and increasing osteoclasia 
or by reducing osteoblastic activity and 
maintaining ordinary osteoclastic activity. 


GINGIVITIS 


Gingivitis is the general term applied to 
inflammation of the gingiva. Gingivitis 
usually is the result of injury by locally 
active agents. Calculus at the gingival 
margin and apical to the gingival mar- 
gin, malaligned teeth with poor contacts, 
faulty restorations with rough or over- 
hanging margins, poor contours, inade- 
quate contacts or impinging clasps, and 
trauma from improperly used tooth- 
brushes, toothpicks and dental floss are 
among the more important physical 
agents. Strong chemicals in beverages, 
foods, tobaccos and drugs also may be 
etiologic factors. When any of these agents 
injure the gingiva, invasion by living 
agents follows. The oral fluids surround- 
ing the gingiva, and especially within the 
gingival sulci, contain many pathogenic 
and potentially pathogenic bacteria. 
Streptococci, staphylococci, diplococci, 
fusiform organisms, spirochetal forms, vi- 
brios, diphtheroids, actinomycetes, lepto- 
thrix, amebae, yeasts and herpetic virus 
may all be isolated from apparently nor- 
mal mouths. Whenever the continuity of 
the epithelial covering is lost these organ- 
isms find it easy to invade the underlying 
connective tissue. The first line of defense 
against injury of the gingiva, then, is its 
covering epithelium. The gingival epi- 
thelium may be nonkeratinized, kera- 
tinized, or parakeratinized. Brushing ap- 
pears to increase the keratinization of the 
gingival epithelium which is exposed to 
the toothbrush and thereby increases re- 
sistance to invasion. However, the epithe- 
lium lining the gingival sulcus or a gin- 
gival pocket shows neither keratinization 
nor parakeratinization. Once the pro- 
tection of the oral mucosa is broken only 
the second line of defense is left. Primar- 
ily, this includes the inflammatory proc- 
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Fig. 1 * Production of pockets of periodontal 
type and pericoronal type. 1. Epithelial at- 
tachment is on enamel and cementum and al- 
veolar bone crest is normal. 2. Periodontal 
pocket with ulceration of pocket (sulcus) epi- 
thelium, proliferation of epithelium apically on 
cementum and loss of alveolar bone crest. 3. 
Pericoronal pocket resulting from enlargement 
of gingiva (edema, hyperemia, fibrosis, or 
neoplastic infiltration) with epithelial attach- 
ment and alveolar bone crést normal 


ess, the antigen-antibody reaction and 
repair. 

The most important single defensive 
barrier against the great number of living 
agents in the gingival sulcus is the sul- 
cus epithelium. It is in a position where 
it must withstand irritation that is pro- 
duced by abrasion from calculus, by food 
impaction, and from overhanging mar- 
gins of fillings. In the final analysis, cal- 
culus is the most important single factor 
in gingivitis, but it must be remembered 
that the resultant injury from the cal- 
culus only opens the way for invasion by 
bacteria of the oral cavity. 

The clinical type of gingivitis varies 
depending on the number of interacting 
factors. The type of injurious agents may 
somewhat modify the resulting inflamma- 
tion, as may also certain local tissue 
influences and systemic factors. The gin- 
giva may be redder than normal (hyper- 
emic), or pale. It may be firmly distended 
or swollen and soft (edematous). The 
swelling may be generalized or may be 
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confined to the interdental papillae and 
the gingival margins, and the gingival 
sulcus may or may not be increased in 
depth. The only way in which gingivitis, 
per se, increases the depth of the gingi- 
val pocket is by enlargement of the gin- 
gival margins through edema, cellular in- 
filtration, or stimulation of cell growth 
(Fig. 1). The gingival sulcus may be 
deeper than normal in some individuals 
with gingivitis without enlargement of 
the gingival margin, but this is the result 
of pre-existing or coexisting periodontitis. 

Calculus (Fig. 2), overhanging mar- 
gins and oral filth usually result in ulcera- 
tion of the epithelium lining of the sul- 
cus followed by thickening of the gingival 
margins, enlargement of the dental papil- 
lae, loss of density and increase in the 
depth of the gingival sulcus, all caused 
by edema. The normal pale pink of the 
gingiva is increased to a deeper pink ot 
red as the result of hyperemia. Examina- 
tion of such a tissue would show enlarge- 
ment of blood vessels, infiltration of the 
cell and intracellular spaces by fluid and 
the presence of large numbers of poly- 
morphonuclear leukocytes, a few plasma 
cells and occasional lymphocytes, and 
possibly some macrophages. 

The defensive mechanism is active in 
these cases and if the injurious agent is 
removed, it is highly probable that the 
tissue will repair and return to normal. 
If it is neglected, however, the perio- 
dontal membrane and alveolar bone will 
be involved. 

There are varying types of gingivitis, 
clinically, as a result of different in- 
juries and tissue reactions. Among these 
are necrotizing ulcerative gingivitis which 
is characterized, clinically, by the pres- 
ence of ulcers, necrosis, and pseudomem- 
brane (Fig. 3). Histologically, the most 
striking characteristic would be the pres- 
ence of fibrinous exudate over the ulcers. 
Another type of gingivitis which may be 
a sequel to marginal gingivitis, or may be 
primary, results from irritation with 
stimulation of cell production. It is gen- 
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erally classified as hypertrophic or hy- 
perplastic gingivitis. Hyperplastic and 
hypertrophic gingivitis must be differen- 
tiated from hypertrophy and hyperplasia 
of the gingiva which result from heredi- 
tary factors (Fig. 4), diphenylhydantoin 
sodium (Fig. 5), hormonal imbalance 
(Fig. 6, left) or leukemias (Fig. 6, 
right). When there is a superimposed dis- 
balance of estrogenic hormones the type 
of gingival change which is seen is de- 
scribed as desquamative. The surface epi- 
thelium is somewhat atrophic and the 
basement membrane is reduced, or ab- 


sent. As a result the attachment of the. 


epithelium to the underlying connective 
tissue, in which the ground substance is 
disturbed, is extremely poor and the epi- 
thelium readily desquamates, or an air- 
filled bleb may be formed by applying air 
under pressure. 

It should be remembered that gingivitis 
is an inflammation of connective tissue 
and epithelium, usually a sequel of ulcer- 
ation of the epithelium followed by bac- 
terial invasion. 


PERIODONTITIS 


Periodontitis is an inflammatory disease 
of the periodontium. Not only is the 
gingiva injured but the submucosa 
around the alveolar bone crest and the 
cementum are secondarily involved in 
this process. As the sulcus epithelium is 
ulcerated the epithelial attachment 
usually is stimulated and _ proliferates 
apically, resulting in the deeper sulcus 
now Called a periodontal pocket (Fig. 7). 
The depth of the pocket is not equal 
around the tooth so that the pocket may 
be fairly narrow. 

Early in the process the pressure of 
the edematous tissue around the alveolar 
bone crest and enzyme activity result in 
resorption of the alveolar bone crest. 
With this the alveolar crest fibers are lost 
and at about the same time the free gin- 
gival and transseptal fibers are destroyed. 
As a result, the gingival tone is lost, 
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favoring food impaction and further in- 
jury to the sulcus epithelium. The in- 
flammatory process proceeds along the 
course of the blood vessels into the bone 
marrow spaces and continues to invade 
the periodontal membrane at its most 
coronally disposed aspect. Soon the hori- 
zontal and oblique fibers are reduced and 
the stress on the remaining fibers and 
their alveolar bone are increased. The 
inflammatory process and accompanying 
derangement of bone stresses result in re- 
duced activity of the periodontal mem- 
brane in its role as periosteum and peri- 
cementum. 

Actually, the greatest and most severe 
effect is that on the periodontal mem- 
brane which is the supporting apparatus 
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Fig. 2 * Gingivitis as seen microscopically. 
Calculus (Ca) has caused ulceration of sulcus 
epithelium followed by bacterial invasion and 
inflammation. The epithelial attachment (EA) 
is still present. Early resorption (R) of alveo- 
lar bone crest indicates progression into perio- 
dontitis. (From photographic collection of Ru- 
dolf Kronfeld) 
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Fig. 4 * Pericoronal pockets associ- 
ated with hereditary fibromatosis. 
Poor oral hygiene is a complicating 
factor 


Fig. 5 * Gingival enlargement caused 
by diphenylhydantoin sodium ther- 
apy. Enlargement is confined to the 
gingiva. After this fibrous enlarge- 
ment, inflammation may occur in 
the pericoronal pockets or in clefts 
such as that seen at the lower right 
lateral incisor 


of the tooth as well as a periosteum and 
pericementum. Continuous deposition of 
cementum ceases, osteoclastic activity 
overshadows the osteoblastic activity on 
the alveolar bone side and the principal 
fiber bundles are disrupted. The vitality 
of the cementum, often mentioned as an 
important factor, is of little consequence 
as the cementum is simply a product of 
the periodontal membrane and may be 
deposited as long as the periodontal 


Fig. 3 * Necrotizing ulcerative gin- 
givitis showing fibrous inflamma- 
tion with ulceration and necrosis 
of gingival papillae and margins 


membrane is capable of function and 
ample stimulus is afforded. Bone reduc- 
tion in periodontitis usually is the result 
of maintaining a normal, or slightly re- 
duced, osteoblastic rate, while the osteo- 
clastic activity is increased. 


PERIODONTOSIS 


Periodontosis is a degenerative disease 
of the periodontium. This relatively rare 
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disturbance usually follows systemic dis- 
ease although doubt has been cast on 
this theory.** The primary effect on the 
periodontium is reduction in all the 
metabolic (generative) processes. Inflam- 
mation is not a factor. With reduction in 
activity of the connective tissue of the 
periodontium the continuous production 
of cementum is greatly minimized, or 
ceases entirely, while osteoblastic activity 
on the other border of the periodontal 
membrane is practically halted. As a 
result the attachment of the Sharpey 
fibers is lost, the principal fiber bundles 
degenerate, bone stimulus ceases, the 
alveolar bone is resorbed, and the perio- 
dontal membrane widens (Fig. 8). 
Roentgenographically, the lamina dura 
disappears and the bony support of the 
teeth is reduced (Fig. 9) and clinically, 
the teeth are lost and tend to space 
(Fig. 10). 


ATROPHY 


As a result of abnormal stress, disease, 
trauma, aging, or unknown factors (pre- 
cocious senile atrophy) the periodontium 
may atrophy. Atrophy may follow the 


Right: Gingival enlargement associated with leukemia 
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inflammatory process. Although the re- 
duction of the periodontal tissues may be 
a result of aging, and as such be a physio- 
logic process, it is more probable that 
such atrophic changes are the result of 
repeated stress and trauma. 


HYPERTROPHY AND HYPERPLASIA 


Hypertrophy and hyperplasia may en- 
large the gingiva (Fig. 1, 2, 3) and 
cause pericoronal pockets. Among the 
causes are inflammation (Fig. 11), hered- 
itary fibromatosis (Fig. 4), hormonal 
imbalance (Fig. 6, left), leukemia (Fig. 
6, right), and use of diphenylhydantoin 
sodium to treat epilepsy (Fig. 5). The 
reaction varies. In inflammation the en- 
largement usually is not true hypertrophy 
or hyperplasia but edema and hyperemia; 
in hereditary fibromatosis, and diphenyl- 
hydantoin sodium hypertrophy, there is 
a great increase in the connective tissue; 


3. Ramfjord, S. Effects of acute febrile disease in 
the periodontium of rhesus monkeys with reference to 
poliomyelitis. J. D. Res. 30:615 (Oct.) 1951. 

4. Ramfjord, S. Tuberculosis and periodontal disease, 
with special reference to the collagen fibers. J. D. 
Res. 31:5 (Feb.) 1952. 


Fig. 6 * Left: Gingival enlarge- 
ment caused by hormonal imbal- 
ance in 2] year old woman. Trau- 
matism is complicating the clearer 
entity of vascular enlargement 
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in hormonal hypertrophy the reaction is 
chiefly vascular; while in leukemia the 
tissues may actually be engorged by leu- 
kemic cells transported by the blood 
stream. 


TRAU MATISM 


Traumatism is not a pathologic process 
but is a mechanical process causing cer- 
tain tissue changes in- the periodontium. 
Trauma from improperly tooth- 
brushes, toothpicks, dental floss, dental 
tape, sharp instruments, pencils, pins, 


bones, and other agents may ulcerate the 
epithelium and open the way for infec- 
tion, However, traumatism in connection 


with periodontal disease usually 


Fig. 7 * Pathologic picture in periodontitis. 
Calculus (c) has resulted in injury to the 
crevicular epithelium (CE). Inflammation 
which followed has involved the alveolar bone 
crest and the coronal portion of the perio- 
dontal membrane (PM). (Courtesy of Balint 
Orban) 
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thought of as the result of occlusal dis- 
equilibrium. 

Under abnormal occlusal stresses the 
periodontium may be injured, osteoclastic 
activity may overshadow osteoblastic ac- 
tivity on the side of pressure and unde- 
sirable changes occur in the tissues. 


INTERRELATIONSHIP OF PATHOLOGIC 
PROCESSES 


It is uncommon for diseases of the perio- 
dontium to exist independently of each 
other. A single periodontium may ex- 
hibit evidence of periodontitis with per- 
iodontosis, atrophy, hypertrophy and 
hyperplasia, or traumatism; or any com- 
bination of these may exist. Unfortu- 


Fig. 8 * Pathologic picture in periodontosis. 
The periodontal membrane has degenerated 
with resultant loss of alveolar bone (lamina 
dura) on the right. The principal fiber bun- 
dles have become indefinite. Calculus in the 
gingival sulcus is a complicating factor as pos- 
sibly is trauma. (Courtesy of Balint Orban) 
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betes. Compare with Figures 8 and 10 


nately, the coexistence and interrelation- 
ship of these periodontal diseases have 
been overlooked. A single diagnosis may 
lead to improper treatment. All factors 
causing pathologic changes should be 
identified and these factors are often 
traced through proper interpretation of 
symptoms and their relationship to patho- 
logic processes. 


REPAIR 


The possibility of repair in the periodon- 
tal tissues is relatively good. While the 
results of treatment in any clinical case 
will depend on many factors, some under 
the control of the dentist, and others, 
consciously or unconsciously, the respon- 
sibility of the patient. 

The question of reattachment of perio- 
dontal tissues has been debated for many 
years.© There can be no doubt, patho- 
logically or histologically, that the perio- 
dontal fibers can regenerate after perio- 


Fig. 9 * Maxillary incisors in patient with 
periodontosis associated with uncontrolled dia- 
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dontitis has been treated successfully and ° 
all adverse effects either removed or 
reduced to inconsequence. These same 
fibers are destroyed and reformed in ortho- 
dontic treatment and in children whose 
teeth have been driven back into the sock- 
ets by trauma. Following surgical pro- ; 
cedures their regeneration is taken’ for t 
granted. Linghorne and McConnell® 
have demonstrated repair of periodontal 
structures histologically. The expected se- 
quence of events is illustrated in Figure 12. 


5. Leonard, H. J., and others. Reattachment: a { 
symposium. J. Periodont. 14: (Supplement, Jan. 1943) 
5 (April) 1943. 4 

6. Linghorne, W. J., and McConnell, D. C. Studies : 
in the regeneration and reattachment of supporting 4 
structures of the teeth. |. Soft tissue reattachment. J. a 
D. Res. 29:419 (Aug.) 1950; Ii. Regeneration of alveolar 
process. 30:604 (Oct.) 1951. 


Fig. 10 © Clinical picture of patient whose 
roentgenograms are seen in Figure 9. Notice 
wandering of teeth. Gingivitis is a complicat- 
ing factor 


Fig. 11 * Gingivitis showing edema with gin- 
gival enlargement. This results in pericoronal 
pockets 
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Fig. 12 * Periodontitis and its repair. A. 
Normal periodontium. B. Calculus in perio- 
dontal pocket, apical proliferation of epithe- 
lial attachment, ulceration of pocket (sulcus) 
epithelium, loss of alveolar bone crest and 
free gingival and alveolar crest fiber bundles. 
C. Further progression of periodontal pocket, 
continued bone destruction and loss of hori- 
zontal fiber group. D. Picture following proper 
curettage with blood clot in place of pocket 
and gingival epithelium proliferating to cover 
surface of clot. E. Epithelium proliferated to 
contact cementum. Connective tissue beneath, 
protected from oral environment, organizing 
and replacing clot. Alveolar bone crest being 
stimulated by reforming fiber bundle groups 
F. Repaired periodontium with reattached al- 
veolar crest, free gingival and horizontal fiber 
bundles, some bone regeneration and reattach- 
ment of epithelium to cementum. Note that 
the alveolar bone crest level and free gingival 
margin are below the level seen in A but no 
pocket is present. This restoration can occur 
only under ideal conditions 
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Whether or not the ep'thelial attach- 
ment fastens itself to the tooth again has 


also been questioned. It is highly improb- 
able that the epithelium will ever re- 
attach to the enamel, but this is not 
important clinically. Since the epithelial 
attachment proliferated onto the cemen- 
tum from the enamel, it seems likely that 
new epithelium, covering and repairing 
a gingival defect, may reattach itself to 
cementum. 

It must be thoroughly understood that 
there are limitations to the ability of 
tissues to return to their original state 
after injury. This is especially true in 
periodontal disease where the intraoral 
irritants, trauma and bacteria, are con- 
stant threats. Since the possibility exists 
the extent of regeneration in each case 
is a challenge to the dentist. 
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in pyorrhea. 


Weapons of War * In Nature's battle against disease the physician is but the helper who fur- 


nishes Nature with weapons, the apothecary 
(1493-1541). 


is but the smith who forges them. Paracelsus 
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Local factors in periodontal disease 


Periodontal disease is used as a collective 
term to designate a complex of patho- 
logic processes in the supporting struc- 
tures of the teeth. Stomatitis, involving 
the gingival mucosa, blastomatoid condi- 
tions and neoplasms do not exclusively 
involve the functional unit which con- 
stitutes the periodontium, and, therefore, 
should not be included in periodontal 
disease. The pulpal-caused periapical dis- 
eases usually: are listed as separate enti- 
ties. 

The anatomic and physiologic pecu- 
liarity of the periodontium makes com- 
parison with other parts or organs of 
the body difficult. It represents a func- 
tional unit which basically is a joint. 
However, it has an exposed surface 
which makes it vulnerable to a large 
number of irritants which ordinarily do 
not have access to joints. The perio- 
dontium, therefore, in addition to dys- 
functional irritation common to all 
joints, is affected by surface irritation 
and inflammation. Reactions to injuries 
vary in the periodontium as well as in 
other joints or organs according to con- 
stitutional, nutritional and metabolic 
status. 

The etiology and pathogenesis of a 
great number of diseases have been clari- 
fied by modern cellular pathology, bacteri- 
ology and biological chemistry. However, 
in spite of extensive clinical and histo- 
pathologic research, periodontal disease 
still remains a controversial subject. It 
has been established clinically that a 
number of irritants or combinations of 
irritants are capable of producing perio- 
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dontal disease. Histopathologic changes 
provide additional information about the 
causative factors. But until the effect of 
of individual as well as various combina- 
tions of etiologic factors is well estab- 
lished, it will be impossible to arrive at 
any definite conclusion about the succes- 
sion of events which occur in the devel- 
opment of periodontal disease. Perio- 
dontal disease involves a combination of 
dentotechnical and biological problems. 
The multiplicity of potentially patho- 
genic factors makes a clinical evaluation 
of each separate factor difficult. Only a 
rough differentiation can be made histo- 
logically between nonspecific exudative 
inflammation which follows surface irri- 
tation and aseptic degeneration and in- 
flammation which follows circulatory 
disturbances of dysfunctional origin. 


CLINICAL SIGNIFICANCE OF LOCAL 
FACTORS IN PERIODONTAL DISEASE 


The literature on this subject often is 
of historical rather than informative 
value because the reports are based on 
clinical impressions rather than recorded 
scientific investigations. The detrimental 
effect of different local irritants is ob- 
vious to every practicing dentist but little 
planned experimental research has been 
undertaken on the role of local factors in 
the etiology of periodontal disease. Al- 
though local factors generally are sup- 
posed to cause 80 to 90 per cent of the 
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cases of periodontal disease,’ most re- 
search has been undertaken on the sys- 
temic factors.” 

A number of irritants, according to re- 
ports in the literature** and clinical ex- 
perience, are considered to be the local 
causes of periodontal disease. They are as 
follows: 

1. Surface irritants: dental plaques, 
materia alba, and calculus; bacterial ir- 
ritation; faulty toothbrushing and mas- 
sage habits; faulty dentistry; food impac- 
tion; (the last-named three may act also 
as dysfunctional irritants) ; chemical ir- 
ritants, and atmospheric irritation. 

2. Dysfunction: hyperfunction 
hypofunction. 

Fauchard' stated as early as 1746 that, 
“The most common cause of the loss of 
teeth is the negligence of those people 
who do not clean their teeth when they 
might, and that they perceive the lodge- 
ment of this foreign substance [tartar] 


and 


which produces disease of the gums.” It 
has been recognized for a long period of 


time that there is an association between 
calculus and periodontal disease® and this 
relationship also has been shown experi- 
mentally in animals.* There has been 
much discussion, however, as to whether 
calculus causes periodontal disease or 
whether calculus is deposited as a result 
of periodontal disease.**® Although cal- 
culus formation always has been a sub- 
ject for dental research, the complete 
mechanism of this process has not been 
explained. A recent article by Hodge 
and Leung’® presents a good review of 
the current theories of calculus forma- 
tion. The chemical, mechanical, and bac- 
terial irritation produced by materia 
alba, dental plaques, and calculus is the 
most common and the most important 
source of gingival inflammation.”* The 
bacteria ordinarily present in the mouth 
will not invade healthy mucosa, but they 
participate in the formation of materia 
alba, dental plaques and calculus.**? On 
ulcerated surfaces inflammation may be 
produced by bacteria directly or by their 
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toxins. Furthermore, bacterial toxins, 
combined with end products of proteo- 
lytic fermentation such as hyaluronidase** 
and other enzymes, are active irritants 
in the production and spread of perio- 
dontal inflammation.** The production 
of a local or fixed allergic reaction in the 
gingival tissues by bacterial toxins and 
enzymes has been suggested by Hulin’® 
and a group composed mainly of French 
investigators.** It has been established by 
animal experimentation'’-** and by sur- 
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veys of human beings,?*** that a soft 
nondetergent diet increases the accumu- 
lation of accretions on the teeth and 
thereby increases the incidence of perio- 
dontal disease. Detergent coarse food or 
good artificial oral hygiene”’ will increase 
the protective keratohyaline layer®*:** of 
the gingival mucosa. The only practical 
way known at present to reduce the 
harmful plaque and calculus formation 
is an adequate mechanical oral hygiene.” 

Sharp particles in the food or faulty 
toothbrush and massage habits will cause 
surface injuries and gingival inflamma- 
tion.** Vigorous faulty use of tooth- 
brushes or toothpicks over a long period 
of time also may cause circulatory dis- 
turbances and pressure atrophy of the 
gingiva. 

It is generally recognized that faulty 
dentistry will cause periodontal disease 
and numerous condemnations of poor 
dentistry can be found in the literature.** 
Poorly constructed restorations or appli- 
ances may cause surface injury by over- 
hanging margins, by impingement or 
by promotion of food impaction and in- 
creased retention of food, debris and 
bacteria. Periodontal pockets have been 
produced experimentally in healthy 
rhesus monkeys by the use of overhang- 
ing margins on metal caps cemented on 
the teeth.** Dysfunctional irritation is 
another common sequence of inadequate 
dentistry. A shiny polished gold inlay 
may have a poor marginal adaptation, an 
unsatisfactory contact, a flat contour, a 
faulty marginal ridge or a hyperfunc- 
tional occlusal contact. 

Food impaction** may be the result of 
poor dentistry, abnormal tooth anatomy, 
caries, malposition and traumatic occlu- 
sion. When food impinges on the gingiva, 
it causes chemical and bacterial irrita- 
tion if allowed to decompose, and it 
also may cause circulatory disturbances 
by wedging of the teeth. 

Surveys have revealed a higher preva- 
lence of periodontal disease in tobacco 
smokers than in nonsmokers.****** The 
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irritation from smoking may be both 
chemical and thermal. Burns from caus- 
tic drugs may cause an acute gingivitis. 
Chemical irritation often is aggravated 
by an allergic response which may ex- 
plain severe inflammatory reaction from 
small dosages which ordinarily would be 
of no consequence. Such instances usu- 
ally will appear as stomatitis rather than 
as gingivitis. 

Drying of the mucosa by mouth breath- 
ing is one of the most commonly over- 
looked gingival irritants.*” This low grade 
chronic irritation will promote a chronic, 
often proliferative, gingival inflamma- 
tion making the papillae look blunt and 
bulbous if they are uncovered by the lips 
when the mouth is slightly open. 
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irritation is a much 
more controversial subject than the sur- 
face irritants. The role of traumatic oc- 
clusion in human periodontal pathology 
has not been satisfactorily investigated. 
Box** and Stones*® have produced slight 
evidence of periodontal disease caused 
by experimental traumatic occlusion in a 
animals. Gottlieb and Orban*® re- 
ported that they have forcefully moved 
numerous teeth a considerable distance 
without pocket formation. This has been 
reported also by a great number of other 
investigators of orthodontic problems.**~** 
These investigations have confirmed that 
it is possible to move teeth without pocket 
formation, but little has been learned 
about the significance of traumatic oc- 
clusion from the reported experiments. 

Clinically it has been established by a 
great number of practicing dentists**-*® 
that traumatic occlusion is an important 
factor in the development of periodontal 
disease, but the presence of other irri- 
tants in the mouth always makes it diffi- 
cult to evaluate one separate factor.*°-5* 

A correct diagnosis of traumatic oc- 
clusion also takes more time and train- 
ing than generally is realized so the con- 
dition is often unsatisfactorily diagnosed. 

Hypofunction leads to disuse atrophy 
of the periodontal structures and the 
lowering of their resistance. Furthermore 
it predisposes to accumulation of reten- 
tion products on the teeth which in- 
creases the surface irritation to the peri- 
odontium. 


Dysfunctional 
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SIGNIFICANCE OF LOCAL FACTORS 
IN PERIODONTAL PATHOLOGY 


Numerous contributors have added val- 
uable information to Boedecker’s** and 
Black’s®> pioneer work on periodontal 
histology, physiology and pathology. Most 
of the investigators also have attempted 
to coordinate etiology, clinical pathology 
and histopathology into a classification of 
periodontal disease. Investigations have 
revealed that the histopathologic changes 
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found in periodontal disease are inflam- 
mation, hypertrophy, hyperplasia, circu- 
latory disturbances, degeneration, atro- 
phy, and in some instances, pathologic 
calcification and pigmentation. 
Following extensive investigation of 
biopsy and autopsy material a few of 
the investigators®**' with a broad train- 
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ing in general and oral pathology claim 
that all periodontal disease is of inflam- 
matory nature. Another much larger 
group of well recognized investiga- 
tors®* maintain that they have 
observed two main types of periodontal 
disease—one type caused by local irri- 
tants and manifested as inflammation 
and the other type caused by systemic 
disturbances and manifested as degenera- 
tion. The investigators in this latter 
group usually list periodontal traumatism 
as a pathologic entity of its own.** 


RESPONSE TO SURFACE INJURY 


An exudative nonspecific inflammation 
following surface injury is so commonly 
observed in the gingival tissues that a 
slight degree of this inflammation has 
been considered normal for an adult 
person by some investigators.** That this 
simple gingivitis is a response to surface 
injury is generally accepted. This lesion 
corresponds to a localized dermatitis’® 
following localized skin injury, while a 
stomatitis often corresponds to a more 
widespread dermatosis. Localized gin- 
gival inflammation or gingivitis has never 
been demonstrated without the presence 
of local irritants.°* The amount or degree 
of irritation which is required to interrupt 
the normal metabolic process in the cell 
organization and produce inflammation 
is dependent on local and general resist- 
ance. The threshold for pathologic injury 
may be so low in some individuals, be- 
cause of constitutional factors or general 
metabolic and hormonal disturbances, 
that the negligible irritant which initi- 
ated the inflammatory reaction is difficult 
to detect clinically. 

A hyperplastic proliferative inflamma- 
tory response to injury’®’** is not pecu- 
liar to the periodontium but is seen else- 
where in the body, especially in young 
individuals with a high potentiality for 
repair. 

A surface inflammation in the iain 
is of great significance because it inter- 


RAMFJORD . . 


. VOLUME 44, JUNE 1952 © 651 


feres with the normal function of the 
gingival tissues and has a tendency to 
spread into the deeper periodontal struc- 
tures. This perivascular extension of 
periodontal inflammation was first called 
to the attention of dentists by Boe- 
decker®* in 1880, and was later investi- 
gated by Box,”* Haupl and Lang*’ and 
Weinmann.” 

Downgrowth and degeneration of the 
epithelial attachment follows the inflam- 
matory destruction of the collagen fibers 
and is caused by stimulation from toxic 
products in the inflamed 
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That resorption of alveolar bone and al- 
veolar process may occur as a sequel of 
gingival inflammation also is beyond 
dispute. This review presents a_ brief 
outline of the inflammatory periodontal 
changes caused by surface irritation. 
Many investigators consider this exuda- 
tive inflammation the only type of in- 
flammatory reaction in the periodontium, 
and the only type of periodontal disease 
which is caused by local injury. 


RESPONSE TO DYSFUNCTIONAL 
IRRITATION 


Even minor injury to tissue cells releases 
cytoplasmic substances which cause dila- 
tation and increased permeability of the 
adjacent capillaries, and edema from 
transudation of plasma into the tissue 
spaces. Slight injury: to the endothelial 
cells lining the vessel walls may cause 
subtle cellular changes manifested by a 
roughened surface which may promote 
adherence of platelets, agglutination, 
clotting and eventually thrombosis.** 

If the mechanical injury is of sufficient 
intensity to disrupt the walls of blood 
vessels an internal hemorrhage occurs, 
but in instances of damage to small ves- 
sels vasoconstriction is a more important 
mechanism than thrombosis in the pro- 
duction of stasis. Accumulation of waste 
products from the overburdened connec- 
tive tissue cells also has an irritating 
effect on the capillary walls. This leads 
to transudation and edema which, in 
the case of lasting irritation and increased 
vascular alteration, will develop into 
exudation and inflammation. 

Mechanical disruption of living cells, 
or thrombosis and internal hemorrhage, 
is followed by a series of secondary local 
reactive changes called aseptic inflam- 
mation.®* The effect of dysfunctional 
circulatory disturbances depends on the 
extent of the damage and the anatomic, 
metabolic and functional character of 
the injured tissues. Ischemia, hyperemia, 
edema, atrophy, degeneration, and even 


necrosis may occur. In the periodontium, 
an area of aseptic inflammation follow- 
ing dysfunctional circulatory disturb- 
ances will undergo resolution, and 
granulation tissue will be organized into 
functional periodontal structures if given 
functional stimulus, but the process of 
aseptic inflammation will continue if the 
dysfunctional irritation continues. 

Many investigators have described the 
dramatic tissue changes in severe acute 
traumatic occlusion.*” Thrombosis, 
necrosis, hyalinization, resorption of 
bone and cementum, and calcific de- 
posits in necrobiotic and necrotic areas, 
have been listed as pathognomonic 
of a specific pathologic entity called 
“traumatism.” The less spectacular tis- 
sue changes, with chronic circulatory 
disturbances of a dysfunctional nature 
and the healing stages of aseptic inflam- 
mation following traumatic injury, have 
been made another pathologic entity 
and called “diffuse alveolar atrophy” or 
“periodontosis.” A somewhat similar 
situation existed in the use of the term 
“arthrosis.” Before different types of 
arthritis were recognized, and when lit- 
tle was known about the etiology, arth- 
rosis was used as a collective term to 
indicate the degenerative nature of the 
disease. Today one would rather use the 
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term “traumatic osteoarthritis” than the 
less descriptive term “arthrosis” if the 
morbid condition is of traumatic origin. 

The concept of diffuse alveolar 
atrophy, or periodontosis, is founded on 
autopsy findings of loose vascular con- 
nective tissue in the periodontal space, 
proliferation of epithelial rests and re- 
sorption of alveolar bone.**®%% This 
histologic finding is supposed to corre- 
spond clinically to migration of teeth 
and sudden pocket formation without 
appreciable irritation or inflammation. 
The autopsied cases had died from sys- 
temic diseases which were considered 
capable of producing periodontal de- 
generation and, because of lack of ade- 
quate control material, an unfounded 
relationship has been reported to exist 
between the periodontal changes and 
systemic diseases. 

Recently an investigation -of the rela- 
tion between systemic disease and perio- 
dontal state of health was undertaken in 
the University of Michigan** utilizing 
46 rhesus monkeys. Seven of the ani- 
mals were kept as controls, 10 animals 
suffered from severe human tuberculosis, 
19 were inoculated with poliomyelitis 
virus and developed acute poliomyelitis 
with high fever. Finally, in 10 animals an 
attempt was made to produce alloxan 
diabetes. In some of the animals slightly 
too high occlusal amalgam fillings were 
inserted. In animals that were shedding 
their teeth, the periodontal tissues around 
the first permanent molars as well as the 
tissues around deciduous teeth with short 
remaining roots and around the teeth 
with the high fillings showed the well es- 
tablished histologic signs of traumatism 
(hemorrhage, thrombosis, degeneration, 
necrosis, bone and sometimes cemental 
resorption). Furthermore, loose vascular 
connective tissue and extensive resorption 
of alveolar bone were observed around 
overburdened teeth. These areas resem- 
bled the histologic appearance of perio- 
dontosis® so closely that the traumatic 
nature of the lesions could only be estab- 
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lished following the examination of simi- 
lar lesions in the control animals and by 
a further review of material from human 
beings. No clinical or histologic difference 
was observed between the periodontal tis- 
sues and collagen tissues from joints in 
the sick monkeys when compared. with 
the healthy control animals. These find- 
ings substantiated what Haupl** and 
Mezl** have claimed about the histologic 
appearance of the so-called “periodon- 
tosis” as a manifestation of dysfunctional 
irritation. 

The difference in manifestations and 
development of the various pathologic 
processes in the periodontium can be 
understood only after a clear concept of 
the periodontal blood supply is acquired. 
The well established “textbook pattern’’* 
of periodontal’® blood supply has been 
over-emphasized and the individual ana- 
tomic variations have been overlooked. 
This accounts for a tendency toward 
generalization which anatomically is not 
justified. The periodontal membrane 
often gets its blood supply through 
haversian canals penetrating the alveolar 
bone, and the supra-alveolar soft tissues 
get their blood supply through inter- 
dental vessels penetrating the alveolar 
crest. Dysfunctional circulatory disturb- 
ances then will affect the periodontal 
membrane primarily and secondarily the 
alveolar bone and cementum.** The de- 
generation and aseptic inflammation will 
be confined principally to the part of 
the periodontium which is situated api- 
cally to the margin of the alveolar crest, 
and the traumatism, at least in the early 
stages, will be of little significance to 
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the gingiva. But commonly blood vessels 
enter the periodontal membrane and 
pass into the gingiva over the margin of 
the alveolar crest which can be demon- 
strated both before and following resorp- 
tion of alveolar bone and alveolar proc- 
ess. A horizontal overload on such a 
tooth would inflict damage on vessels 
which partly supply the gingiva. It should 
also be emphasized that stretching or dis- 
tention has practically the same effect on 
the tissues as compression (Forbus) ,°’ so 
that the traumatic effect is not limited to 
the side of compression. An interference 
with the gingival blood supply will lead 
to edema and all the other sequela of 
circulatory disturbances listed previously. 
‘The lowering of resistance which accom- 
panies the metabolic disturbances in such 
region is of great significance in the 
gingiva because it is continuously ex- 
posed to surface irritants. Severe trau- 
matic injury, causing thrombosis of ves- 
sels which supply large portions of the 
periodontal tissues and extending to the 


epithelial attachment, will predispose to 
sudden and rapid pocket formation. 
The periodontal necrotic foci'* *°° 
which have received great attention lately 
may be the sequence of exudative mar- 


ginal inflammation (cf. Menkin’s “ne- 
crosin” )*°? or they may be necrotic areas 
in the aseptic traumatic inflammation 
which follows dysfunctional irritation. 
Similar changes are seen, for example, 
in traumatic temporomandibular joint 
arthritis. 

Another sequence of circulatory dis- 
turbances in the periodontium is gingival 
and periodontal atrophy. Atrophy is 
caused by some change or disturbance 
in the metabolism of the involved cells, 
mainly because of interference with the 
nutrition of the cell. Circulatory dis- 
turbances caused by pressure, inactivity, 
over-activity, arteriosclerosis, injury to 
the nerve supply of an organ, hormonal 
imbalance, inadequate nutrition, are all 
factors which may alter the cell metab- 
olism and cause atrophy. However, if 


the atrophy is confined to a single part 
of the body which is not undergoing hor- 
monal involution the logical explana- 
tion of the atrophy is a local cause. Gin- 
gival atrophy may be a pressure atrophy 
from faulty use of mechanical aids in 
oral hygiene, or it may be a sequence 
of exudative inflammation caused by 
other surface injuries. Probably the most 
common source of periodontal atrophy 
is circulatory disturbances from dysfunc- 
tion. In cases of traumatic occlusion 
where good oral hygiene is practiced, a 
gingival recession and thickening of the 
gingival margin may be the only clinical 
sign of traumatism. 

Calcified deposits are not unusual in 
the periodontal tissues,*°? and they are 
of the same significance as in an inflam- 
matory process in an area of connective 
tissue elsewhere in the body. Foreign 
bodies, such as amalgam particles, caus- 
ing pigmentation, may be present locally, 
or be borne by the blood stream as is 
bismuth. They act as local irritants and 
produce inflammatory reaction. 

A wide variation in response to local 
injury has been observed in the perio- 
dontium as well as in other parts of the 
body, but no type of periodontal dis- 
ease has been found to be related to a 
definite systemic disturbance.*°* The 
periodontal metabolism is dependent on 
adequate nutritional and 
normal hormonal activities. Being 
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continuously exposed to local injuries, a 
lowering of the general tissue metabolism 
and resistance may manifest itself early 
in active periodontal disease. In modern 
man the periodontium is a vulnerable 
organ because it does not receive proper 
functional stimulus during its develop- 
ment and daily use. Everything that will 
improve general health, nutrition and 
metabolism is of value in building up re- 
sistance against injury to the periodontal 
tissues as well as in increasing the resist- 
ance against tubercle bacilli and other 
irritants elsewhere in the body. 

The tissue changes found in the com- 
mon types of periodontal disease, in- 
cluding periodontosis and atrophy, can 
be explained on the basis of reaction to 
local injury. An unjustified “systemic- 
factor escape” from responsibility for 
poor management of local irritants, espe- 
cially of a dysfunctional nature, has de- 
layed the progress of dentistry and the 
treatment of periodontal disease and has 
resulted in the unnecessary loss of a tre- 
mendous number of teeth. It is time to 
utilize the well established facts of eti- 
ology to improve therapeutic procedures 
in periodontics. 


SUMMARY 
1. The clinical and histological reac- 


tion to various types of local periodontal 
injury has been discussed. 


The Case Report « After all, the only really valid reason for writing a scientific medical article 


2. The exudative periodontal inflam- 
mation caused by surface injury has been 
distinguished from an aseptic periodon- 
tal inflammation related to circulatory 
disturbances and caused mainly by trau- 
matic occlusion. 


3. “Periodontosis” has been explained 
on the basis of local circulatory disturb- 
ances of dysfunctional nature. 


4. All common types of periodontal 
disease, including atrophy and periodon- 
tosis, can be caused by local injury. 


5. The constitutional state of the in- 
dividual, including nutrition, hormonal 
balance and metabolism, is always an im- 
portant factor in the development of 
periodontal disease, because it deter- 
mines the response to the local injuries 
which, in many instances, initiate the 
disease. 
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The systemic factors in 


periodontal disease 


Maxwell Karshan, 


Procedures that have been employed to 
ascertain the possible systemic factors in 
periodontal disease involving loss of 
alveolar bone include blood and urinary 
analyses, dietary studies, estimation of 
the basal metabolic rate and specific 
dynamic action, evaluation of hormone 
activity and physical examinations. 


BLOOD STUDIES 


Regarding the blood studies, several in- 
vestigators have reported higher than 
normal values for total calcium, total 
cholesterol, uric acid, sugar and phos- 
phatase (in gingival blood) in various 
percentages of their cases. Lower than 
normal values have been reported for 
vitamin C, erythrocyte count and carbon 
dioxide combining power. Other workers 
have failed to confirm the findings for 
calcium, uric acid, sugar and cholesterol. 
In view of the uncertainty of these re- 
sults, we'* carried out a comprehensive 
blood study in 229 cases, divided into 
four groups. There were 54 cases in the 
control group which consisted of in- 
dividuals free from periodontal disease; 
77 cases in the periodontosis group 
(Group A) ; 59 cases in a more advanced 
periodontosis group (Group B); and 39 
advanced cases of periodontitis. The 
mean ages were 33.5, 27.3, 39.1 and 48.8, 
respectively. 

Group A,° predominantly females, in- 
cluded either young individuals whose 
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roentgenograms showed signs of severe 
alveolar bone loss, generally in specific 
areas, or patients in whose mouths local 
factors were not prominent and apparently 
did not account for the severe loss of 
alveolar bone. As a rule, the gingivae 
appeared pink and stippled but there was 
slight erythema of the interdental papil- 
lae in several areas in a majority of the 
cases. Little or no calculus was present. 
A diagnostic sign was the migration of 
the maxillary or mandibular incisors with 
resulting diastemata. Roentgenographic 
examination revealed loss of alveolar 
bone in the first rnolar and incisor regions. 
In many regions there was a radiolucency 
of the alveolar crest and a widening of 
the periodontal membrane. More alveolar 
bone was present about the bicuspid teeth 
in both arches, especially the mandible. 


‘These observations were rather constant 
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in this group in individuals under 25 
years af age. 

Group B, also predominantly females, 
consisted of individuals in whom one or 
more local factors were more prominent 
than in Group A. As a rule, the patients 
in this group older than _ those 
in Group A. The gingivae were red and 
the papillae had a purplish tinge. No 
stippling was present and the papillae 
had lost their firmness and appeared 
glossy and spongy. Many of the teeth 
showed second and third degree mobility. 
Roentgenograms of this group showed 
an almost complete breakdown of the 
alveolar process. 

The periodontitis group, approxi- 
mately equally divided between males 
and females, consisted of individuals with 
heavy deposits of calculus. The gingivae 
were inflamed, hypertrophied, purplish 


were 


in color and bled easily. In many cases 
pus oozed from the gingival crevice upon 
finger pressure. There was little or no 
elongation or protrusion of the anterior 
teeth. As a rule, the teeth showed mo- 
bility only in the advanced stages. Roent- 


Table 1 « Percentage of cases with values outside the normal range in the control and experimental groups 
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genographic examination revealed a hori- 
zontal loss of alveolar bone which was 
severe in a majority of the cases. 

The results of the blood analyses are 
given in Table 1. Differences were found 
between the control and each of the 
periodontal groups for the following: 
vitamin C, glucose, globulin, albumin, 
calcium-ion, alkaline phosphatase, red 
blood cell sedimentation rate, red blood 
count, white blood count and neutro- 
phils. However, the deviations of in- 
dividual values from the normal ranges 
were in general small. There were no 
fundamental differences between the 
three periodontal groups. 

The greater percentage of deviations 
from the normal blood ranges found in 
the periodontal groups and the small 
extent of individual deviations suggest 
that one or more systemic conditions, 
mainly of a subclinical nature, are asso- 
ciated with these diseases in many of the 
subjects studied. Since deviations from 
the normal ranges were obtained for 
several apparently unrelated blood con- 
stituents, it does not appear that a com- 


Control Periodontosis group | Periodontosis group Periodontitis 
Blood constituents group (group A) (group B) group 
Above Below Above Below Above Below Above Below 

Vitamin C, 

in plasma 15.0 26.3 42.5 41.0 
Glucose in 

whole blood 1.8 16.1 15.1 22.5 
Globulin in 


serum 
Albumin in 

serum 3.2 
Calcium-ion 

in serum 5.7 
Alkaline 

phosphatase 0.0 8.6 

in serum 
Red blood cell 

sedimentatior 1.5 

rate 
Red blood 

count 3.1 3.1 
White blood 

count 0.0 
Neutrophils 


149 10.3 21.4 
13.5 12.1 8.1 
13.8 20.0 
41.5 50.0 
67 16.6 118 17.7 
6.5 11.3 
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mon systemic condition operates as a 
modifying or predisposing factor in these 
conditions. Furthermore, the nature of a 
systemic condition that may be involved 
cannot be definitely stated on the basis 
of these data. The general similarity of 
the results in the three periodontal groups 
is of interest in view of the emphasis that 
is generally placed on local factors in the 
mouth as the major, if not the sole, cause 
of periodontitis. It should be recalled 
that in contrast to this form of periodon- 
tal disease, periodontosis may occur in 
individuals in whose mouths local factors 
are either absent or not prominent. 

For the other blood constituent studies, 
deviations from the normal ranges were 
obtained for the control and experimen- 
tal groups, but there were no differences 
between these groups. This was the case 
for total calcium, inorganic phosphate, 
sodium, chloride, and also for total 
cholesterol, free cholesterol, nonprotein 
nitrogen, urea, uric acid, carbon dioxide 


capacity, hemoglobin, vitamin A and 
carotene. 


Of interest in connection with the 
blood studies are the findings of Seidler, 
Miller and Wolf* in glucose tolerance 
tests in cases of advanced alveolar bone 
destruction in young individuals (mean 
age 23.5). Glucose tolerance curves, ob- 
tained by administering 100 Gm. of glu- 
cose, were found to be flattened in 534 
of 35 cases. The average blood sugar 
values obtained were: fasting, 85.1 mg. 
per cent; one hour, 99.1 mg. per cent; 
two hours, 89.1 mg. per cent; three hours, 
85.6 mg. per cent. Normally, according 
to these investigators, the blood sugar 
would be about 130 mg. after the first 
hour. 

Eight cases showed a “reverse” curve 
where the administration of glucose re- 
sulted in a fall rather than an increase 
of blood sugar concentration. The rea- 
son for this result has not been definitely 
established. It is known that dextrose 
tolerance tests vary definitely with the 
character of the antecedent diet. For 


ASSOCIATION 


example, the rise in blood sugar in this 
test will be distinctly less if the subjects 
are on a high carbohydrate diet. Seidler 
and co-workers reported that 80 per cent 
of their subjects consumed what appeared 
to be excessive amounts of carbohydrate, 
so that the flattened curve may be sec- 
ondary to a high carbohydrate diet. 

More recently Ostrom, Switzer and 
Fosdick’ determined the glucose tolerance 
in a group of 41 individuals, average 
age 40, suffering from periodontal dis- 
ease characterized as advanced perio- 
dontitis. A comparison was made with a 
group of 16 individuals, average age 26, 
having optimum gingival health. It was 
reported that although the fasting blood 
sugar of the periodontitis cases was with- 
in the normal range, the blood sugar 
levels following the injection of 50 cc. 
of 50 per cent glucose rose higher and 
persisted longer than those of the normal 
individuals. In the periodontitis group 
the half-hour peak was 164.5 mg. per 
hundred cubic centimeters of blood and 
the duration of hyperglycemia was 1.75 
hours as compared with a half-hour peak 
of 127.5 mg. and duration of hypergly- 
cemia of 1.10 hours in the control group. 
It is clear that the responses to the ad- 
ministration of glucose were greatly dif- 
ferent in these two investigations. This 
may be owing to a difference in the type 
of cases studied. 


DIETARY STUDIES 


Several dietary studies have been made 
in an effort to throw light on possible 
systemic factors in periodontal disease. 
In our* investigation a record was made 
of the food consumed during a one week 


6. Seidler, B.; Miller, S. C., and Wolf, W. Systemic 
aspects of precocious advanced alveolar bone de- 
preliminary report. J.A.D.A. 40:49 (Jan.) 
1950. 

7. Ostrom, C. A.; Switzer, J. L., and Fosdick, L. S. 
Chemical studies in periodontal disease. Vil: Correla- 
tion of blood glucose tolerance and tissue glycogen 
concentration in periodontal disease. J.A.D.A. 42:388 
April) i95!. 


period for 22 control and 24 periodon- 
tosis cases. From this information the in- 
take of some of the essential food 
constituents was calculated (Table 2). 
On the basis of the daily dietary allow- 
ances recommended by the Food and 
Nutrition Board of the National Research 
Council,* the caloric intake was low in 
45 per cent of the control group and in 
48 per cent of the periodontosis group. 
Results of a similar nature were found 
for protein, calcium, phosphorus, iron, 
thiamin, riboflavin and niacin. In gen- 
eral, there was no fundamental difference 
between the two groups. It should be 
noted that the recommended daily allow- 
ances are admittedly higher than average 
requirements, and that the deviations 
from these allowances were, in general, 
small. 

In contrast to these results, it was 
found that with few exceptions, vitamins 
A and C were ingested in adequate 
amounts by both groups. The fact that 
plasma vitamin C was low in a large 
percentage of the periodontosis cases may 
mean that there was some interference in 
the utilization of this vitamin. There was 
no evidence in this study of excess carbo- 
hydrate intake by the periodontosis group 
as reported by Seidler and co-workers 
for their patients with precocious ad- 
vanced alveolar bone atrophy. 

As a check on the dietary studies 
urinary determinations were made to test 
for the possibility of a subclinical de- 
ficiency of thiamin, riboflavin and nico- 
tinic acid. These tests failed to reveal 
such a deficiency in patients in either 
the periodontosis or the periodontitis 
groups. Furthermore when the approxi- 
mate amounts of these substances in the 
urine were compared no differences were 
noted between the control and peridon- 
tal groups. 

The early dietary studies of Tishler® 
of 101 periodontal disease cases between 
ages of 18 and 63 are of interest. The 
lesions of these patients varied from an 
incipient to an advanced type of perio- 
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Table 2 © Percentage of cases showing low food 
intake* 


Control Periodontosis 


Essential food group group 
consitivents (per cent) (per cent) 
Calories 45 48 
Protein 23 24 
Calcium 73 70 
Phosphorus 55 58 
Iron 36 45 
Thiamin 36 2) 
Riboflavin 45 50 
Niacin 4) 4) 


*Based on the dietary allowances recommended by 
the Food and Nutrition Board, National Research 
Council. 


dontal disease with or without visible sup- 
puration. Based on the food eaten 
during a one week period, low intakes 
were found as follows: protein in 47 cases, 
calcium in 62 cases, iron in 43 cases, 
vitamin A in 60 cases, vitamin B in 41 
cases, vitamin C in 34 cases. 

Radusch” also reported a reduced in- 
take of calcium in various stages of perio- 
dontal disease on the basis of a dietary 
survey over a period of one week. 
Furthermore she reported a significant 
association between calcium intake and 
degree of periodontal disease, with lower 
intakes in the severer cases. Her results 
for phosphorus were not as consistent, 
but the data of the experimental groups 
indicated a significant correlation for 
this factor as well as for protein. Little 
or no association was reported for vitamin 
A, vitamin C, iron or acid-base excess 
and the extent of periodontal condition. 


ALTERED CAPILLARY 
PERMEABILITY 


The possibility that altered capillary per- 
meability may be a contributing factor 


8. Food and Nutrition Board, National Research 
Council. Recommended dietary a'lowances. Reprint and 
Circular Series, Number 129, October, 1948. 

9. Tishler, B. Diet analysis of one hundred and one 
periodontoclasia cases. J.A.D.A. 16:1037 (June) 1929. 

10. Radusch, D. F. The relationship between potodse- 
tal condition aad certain dietary factors. J.D. Res. 
18:305 (Aug.) 1 
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Table 3 « Summary of results on metabolic changes in periodontosis 


Basal metabolic rate 


Author Number 


of cases 


Lowered Normal Increased 


Specific dynamic action 


| 


Lowered Normal | Increased 
of cases | 


Boenheim 161 3 81 
Cahen 6 
Citron 81 
Herz 6 
lebermann 49 
Nothmann 21 
Weinmann 23 


Total 347 


in periodontal disease has been presented 
by Burket and Kreshover,’? who found 
that a large percentage of patients with 
this disease had an abnormally high 
petechial count—that is, increased capil- 
lary fragility—as compared to a small 
percentage in a control group of the 
same age range. There was no correlation 
between the petechial count and blood 
ascorbic levels before or after saturation 
of the patient with ascorbic acid. They, 
therefore, suggested that the abnormal 
capillary fragility findings may be an 
indication, among other things, of a de- 
ficiency of vitamin P. 


ENDOCRINE GLAND STUDIES 


Since an increase or decrease in the 
activity of the endocrine glands may be 
an etiologic factor in periodontosis, one 
of the studies we carried out was the de- 
termination of the neutral 17-kctosteroids 
in urine. These substances are excretion 
products of some of the steroids of the 
adrenal cortex, while some of them 
originate in part from the male gonads. 
The determination of the 17-ketosteroids 
in urine is, therefore, essentially a meas- 
ure of adrenocortical and male gonadal 
activity. It has been shown that these 
glands are related to the activity of the 
osteoblasts. 

The results obtained for the females 
in this study were as follows: there were 
20 cases in the control group with a 


161 86 66 
8 2 
70 33 


mean of 11.3 mg. per 24 hours; the perio- 
dontosis group consisted of 33 cases with 
a mean of 9.8 mg. per 24 hours. The 
difference between the means divided by 
the standard error is 1.44, which indicates 
that there is no significant difference 
between the groups. However, it should 
be noted that 30 per cent of the cases 
in the control group gave values below 
9.3 mg. per 24 hours, as compared with 
52 per cent in the periodontosis group. 
The value 9.3 is regarded as the mean 
for females between the of 17 
and 64. 

Inasmuch as pceriodontosis is a disease 
that occurs predominantly in females of 
reproductive age, especially during ado- 
lescence and early maturity, we’ carried 
out studies which might throw light on 
ovarian function in patients with this 
disease. This was done by determining 
the estrogen content of urine, and by 
serial vaginal smears and basal body 
temperature recordings. For the estrogen 
determination, 24 hour urine specimens 
were collected, generally on the seventh 
day of the menstrual cycle, and on the 
day on which there was a noticeable rise 
in temperature. Vaginal smears were 
made on alternate days during a com- 
plete cycle beginning with the first day. 


ages 


tl. Burket, L. W. Oral medicine. Pt 
Lippincott, 1946, p. 

12. Karshan, M.; Wiener, R., and Tenenbaum, 8B. 
Studies of ovarian function in periodontosis. J.D. Res. 
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The indexes employed to determine the 
quality of the cycle were the degree of 
cornification, evolution of cell type and 
temperature. 

Our preliminary results showed a wide 
range of ovarian activity among the 20 
patients studied. Two patients were con- 
sidered to have anovulatory cycles. The 
quality of the cycles in the ovulatory 
cases was poor in 2 cases, fair in 6, good 
in 8, and excellent in 2. With two ex- 
ceptions, the estrogen output was within 
the normal limits. However, on the basis 
of the smear picture and temperature 
recordings, it may be said that half of 
the patients studied showed some impair- 
ment in ovarian function. 

Several reports have appeared on the 
basal metabolic rate and specific dynamic 
action in periodontal disease. It is known 
that in most instances deviations from 
normal metabolic rates are due to 
hyperfunction or hypofunction of the 
thyroid gland. Specific dynamic action 
is a measure of the increase in basal 
metabolism after the ingestion of a test 
meal. The normal increase in metabolic 
rate after a test meal of protein is ap- 
proximately 20 per cent. The significance 
of deviations from the normal specific 
dynamic action is less certain than devia- 
tions in the basal metabolic rate. 

A summary of the early findings in this 
field, as compiled by Boenheim," is 
shown in Table 3. More recently, Seidler, 


and 200 individuals with periodontosis 


Table 4 ¢ Incidence of systemic disease in 200 individuals without periodontosis 
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Miller and Wolf* reported somewhat 
lowered basal metabolic rates and specific 
dynamic action in patients with preco- 
cious advanced alveolar atrophy. In 29 
of 35 cases, the basal metabolic rate was 
below zero per cent, the mean of the 35 
cases being —6.1 per cent. The average 
specific dynamic action obtained by re- 
peating the basal metabolism test one and 
a half hours after a high protein meal 
was 6.7 per cent as compared with a 
normal rise of about 16 per cent on 
the test meal. Our own basal metabolism 
studies did not reveal a difference be- 
tween the control and periodontal dis- 
ease groups. 


INCIDENCE OF SYSTEMIC 
DISEASE 


In a further effort to ascertain the 
possible systemic factors in periodontal 
disease, physical examinations were made 
and case histories taken of 50 of our 
periodontosis cases from 14 to 46 years 
of age. ‘Twenty-one gave essentially nega- 
tive results. In 29 cases a number of 
apparently unrelated conditions were 
found as follows: systolic murmur (or 
mitral stenosis) in 6 cases; diabetes in 3 


13. Boenheim, F. Pathogenic importance of the 
endocrine glands in parodontal disease. J.D. Res. 
17:19 (Feb.) 1938. 


Systemic disease 


With periodontosis 
| (cases) 


Without periodontosis 
(cases) 


Diabetes mellitus 
Syphilis 
Gastrointestinal ulcer 
Cancer 

Arthritis 

Cholecystitis 

Cardiac disease 
Respiratory disease 
Hypertension 

Goiter 
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cases; hay fever in 3 cases; mild hyper- 
thyroidism in 2 cases; intermittent dys- 
pepsia in 2 cases: seborrheic dermatitis 
in 2 cases The following were found, 
each in one case: enlarged liver and 
tender spleen; amoebic colitis; recurring 
peritoneal abscesses; hysterectomy be- 
cause of fibroid tumor; recurring maxil- 
lary sinusitis; Hodgkin’s disease (chronic 
inflammatory enlargement of the lymph 
nodes, enlargement of spleen and often of 
liver and kidneys): cervical lymph node 
tuberculosis; history of syphilis and 
gonorrhea; cystocele (hernia of the 
bladder) and palpable right kidney: 
thickening and roughening of the skin 
and moderate hirsutism..It is thus clear 
that these examinations did not show a 
consistent pattern in the periodontosis 
patients. 

Working along similar lines, Gold- 
stein'* reported on the incidence of 
systemic disease in groups of patients with 
and without periodontal disease. The 
mean age of the control and periodontal 
groups were 42.2 and 51.6, respectively. 
Results were negative in approximately 
half the cases in each group. Systemic 
conditions which were found in the re- 
mainder of the cases in each group are 
summarized in Table 4. Diabetes, syphilis, 
gastrointestinal ulcers and cancer were 
more frequent in the individuals with 
periodontosis, whereas arthritis and chole- 
cystitis were present more frequently in 
the individuals without periodontosis. As 
in our study, the findings of Goldstein 


and those of others do not point to a 
specific systemic condition associated 
with periodontal disease. 

While these observations point out that 
a large number of systemic conditions 
are found in coexistence with periodon- 
tal disease, in the main no definite con- 
clusion can be drawn as to cause and 
effect. In some instances the causal rela- 
tionship seems to be more apparent. In 
diabetes,’® for example, the disturbance 
in metabolism and the decrease in re- 
sistance to infection may result in gingival 
inflammation and destruction of alveolar 
bone. It may well be, as suggested by 
Bunting, that “disturbances of the gen- 
eral health and nutrition of the body 
frequently produce marked changes in the 
tone and vital resistance of the gingival 
and periodontal tissues and render them 
more susceptible to injury from traumatic 
stresses and bacterial invasion.” In other 
words, systemic factors may reduce the 
resistance of the tissue, making them 
more susceptible to local factors which 
may produce periodontal disease. It is 
more difficult to account for the great 
destruction of alveolar bone in individ- 
uals in apparent good health and in 
whom local conditions assumed to be 
related to periodontal disease are either 
absent or not prominent. 


14. Goldstein, H. Systemic and blood findings in 
parodontosis. J.D. Res. 17:15 (Feb.) 1938 

15. Rutledge, C. E. Oral and roentgenographic 
aspects of the teeth and jaws of juvenile diabetics. 
J.A.D.A. 27:1740 (Nov.) 1940. 


Health and Fulfillment * A nation can reach pre-eminence and fulfill its destiny only if its peo- 
ple are capable of high productivity and this, in turn, is possible only when the people enjoy 
good health. Medicine has aided greatly in promoting the national health; one evidence of this 
fact is the pronounced increase in the life span. It must be recognized, however, that still too 
frequently life is prolonged into old age without health and happiness, a circumstance directing 
attention to the common chronic diseases—hypertension, diabetes, atherosclerosis, cancer, 


arthritis, degenerative diseases of the liver and kidney 


whose etiology is not well defined and 


which continue as a major challenge to the medical profession and the health agencies. 
“Nutrition in Chronic Disease,” Nutrition Reviews 10:38, February, 1952. 
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Gingivitis 


The investing tissues of teeth have a his- 
tologic and physical character and form 
suited to the functional use of the teeth. 
As a consequence, these tissues are sub- 
ject to diseases, many of which are un- 
like those of other tissues of the body. 
This fact, together with the manipula- 
tions required in treatment, has made 
dentistry a highly specialized professional 


field. 


ETIOLOGIC FACTORS 


The different diseases of the gingiva and 
the investing tissues of the teeth should 
be considered separately as to beth cause 
and treatment. Many gingival lesions are 
associated with systemic disease and are, 
therefore, joint medical and dental prob- 
lems. For example, gingivitis which ex- 
hibits tiny polyplike growths of granula- 
tion tissue protruding from the gingival 
crevices, especially if associated with an 
acetone breath, should cause the diag- 
nostician to suspect diabetes. Dental 
treatments should be related to the prog- 
ress that occurs under proper medical 
management. 

In gingival lesions associated with 
mouth breathing, an active inflamma- 
tory reaction often is noted character- 
ized by edema confined to the labial 
gingiva of the anterior teeth (Fig. 1). 
Extravascular cellular elements and fluids 
are expressed in this lush type of over- 
growth. By contrast, the gingiva of the 
bicuspids and molars, which receives the 


G. R. Lundquist, D.D.S., M.S., Chicago 
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stimulation of functional occlus-on, is 
healthy. As a rule, there is an accumula- 
tion of some debris and calcareous de- 
posits in the labial crevices; usually this 
is not sufficient to explain the extensive 
gingival involvement. Correction of the 
mouth breathing, perhaps by nasal oper- 
ation, together with mouth hygiene and 
interdental massage, usually will result in 
cure. 

In children’s mouths there often is 
little more than a detachment of soft 
tissues from the crowns of the teeth ac- 
companied by substantial overgrowth of 
tissue, wh.ch is at first lymphedematous 
in character and later fibrotic (Fig. 2). 
Such conditions develop slowly and are 
not the result of a single inflammatory 
reaction. The overgrowth is of a normal 
type of tissue and is induced when ex- 
travascular cells and fluids, ordinarily 
removed by the tissues, are left in situ. 
Capillary lymphatic drainage is sluggish; 
hence, after fibrosis develops, surgical ex- 
cision is the best approach. 

Often the pressure related to tipping 
stresses produced in abnormalities in 
centric closure of the mouth in Class II 
occlusion (Angle’s classification) is an 
important factor (Fig. 3). Accumulated 
extravascular cellular elements and fluids 
are expressed in this abundant over- 
growth. Reduction of the leverages, to- 
gether with cleanliness while the swelling 


Professor of oral pathology, Northwestern University 
Dental School, Chicago. 
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Fig. 1 * Edematous hyperplasia confined to 
labial gingivae of noffunctional anterior teeth 


1s expressed in the form of lymphedema, 
is an effective procedure in preventing 
fibrosis. Cleanliness and massage, which 
are effective aids in forestalling the de- 
velopment of fibrotic hyperplasia, are 
necessary in the prevention of hyperplas- 
tic overgrowth of the gingiva when di- 
phenylhydantoin sodium is administered 
(Fig. 4). 

Other edematous swellings, also pre- 
dominantly inflammatory, are lush, soft, 
fluid-containing overgrowths and may 
vary in color from deep red to pale blue. 
Pitting often is evident on compression. 
These overgrowths are painful and usu- 
ally yield an exudate containing blood, 
serum or pus. The condition is associated 
with a neglected mouth and should be 


Fig. 2 * Hyperplastic overgrowth; transition 
from lymphedema to fibrosis. Lymphedema: 
edematous hyperplasia (E. H.); fibrosis: fibro- 
sis hyperplasia (F. H.) 


fully investigated. As a rule, from 15 to 
20 varieties of bacteria inhabit the mouth 
at all times. The effect of such an en- 
vironment too often obscures underlying 
systemic disturbances. The first line of 
approach is, therefore, cleanliness and 
massage unless a blood dyscrasia is sus- 
pected. 

In hyperplasia associated with leuke- 
mia, the gingiva, although swollen and 
pale, may have the appearance of soft 
granulations (Fig. 5). The teeth may be 
loose as in scurvy, and the accumulated 
debris may produce a fetid odor. The 


Fig. 3 * Edematous hyperplasia related to ex- 
cessive tipping stresses produced in cases of 
abnormal paths of closure as the mandible 
moves from rest position to occlusion. Com- 
pare these functional teeth with nonfunctional 
anterior teeth in Figure 1 


mucous membranes of the mouth and 
throat may be red. Granulations extrud- 
ing from adjoining tissues, such as in the 
nose, add to the suspicion. Often such 
conditions have been improperly diag- 
nosed as Vincent’s infection because of a 
superimposed erosive ulcer or two. Oxi- 
dizing agents obvicusly aggravate rather 
than improve such a condition. Hence, 
an analysis of the blood, including a dif- 
ferential count, is indicated before treat- 
ment is undertaken. 

An analysis of the blood also should be 
made when purpura is present and there 
is spontaneous bleeding from the gingiva 


Lin 
a 
— 


with little or no accompanying irritation 
(Fig. 6). In leukemia the white cell count 
is increased; in purpuric conditions the 
blood platelet count is low. These ex- 
amples of blood dyscrasia are classical, but 
others associated with disarrangement of 
red blood cells, such as pernicious anemia, 
are more readily overlooked (Fig. 7). 
It should be kept in mind that 
lush inflammatory swellings which in- 
volve the gingiva and are related to a 
vitamin C deficiency also occur in un- 
clean mouths (Fig. 8). A dietary history 
and determination of vitamin C of the 
blood will establish whether this defi- 


Fig. Hyperplastic overgrowth: complete 
fibrosis (diphenylhydantoin sodium). F. H., 
fibrosis hyperplasia 


ciency is a factor. The impregnation of 
the gingiva in dirty mouths with metallic 
salts of such metals as mercury and bis- 
muth occurs because of a pre-existing 
lymphatic block. These are specific types 
of gingivitis which yield when there is 
a vitamin C deficiency to cleanliness and 
the addition of vitamin C to the diet and 
in the metallic impregnation cases to 
cleanliness plus elimination of the metal- 
lic salt.” 

Systemic management may result in 
definite amelioration of marginal gingivi- 
tis, if treatment of dietary deficiency, 
metallic poisoning, blood dyscrasia, endo- 
crine disturbances, and so forth, is in- 
cluded. In such instances, the lesion 


Fig. 5 * Myelogenic leukemia. A: Hyper plastic 
overgrowth, hemorrhagic phase; B: Erosive 
ulcer; C: Proliferating granulation tissue 


usually is diffuse in that the gingivae and 
the underlying connective tissues of many 
or all of the teeth are uniformly involved 
as occurs in gingivitis associated with 
pregnancy (Fig. 9). In general, such in- 
volvement is classed as “horizontal,” 
whereas the isolated type with deep 
pockets is called “vertical.” Such a classi- 
fication is unfortunate unless used to 
designate the mode of progress for in 
both cases the irritating factor is me- 
chanical, chemical, bacterial or physical 
in nature. This, together with the fact 
|. Lundquist, G. R. The zero crevice in the manage 


ment of periodontal involvements. J.A.D.A. 27:837 
(June) 1940. 


Fig. 6 * Purpuric gingivitis showing sponta- 
neous hemorrhagic regions (courtesy of M. K 
Hine, Indianapolis) 
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Fig. 7 * Pernicious anemia. Note calculus, 
dirt, debris and anemic appearance of the 
gingiva (courtesy of M. K. Hine, Indtanapo- 
lis) 


that the tooth is constantly erupting 
under function, probably accounts for the 
development of a gingival crevice or 
crevices in both these groups. If the irri- 
tation is long continued in a particular 
area in which there is excessive occlusal 
stress, the detachments will be deeper 
vertically here than elsewhere (Fig. 10). 
Hence, it may not be a difference of kind 
but possibly of time or degree or both. 
These examples should be sufficient to 
show that the gingival lesion does not 
necessarily terminate when the medical 
aspect of the problem has been recog- 
nized and, when possible, corrected. The 
dentist is confronted then with a gingival 
crevice and later a periodontal pocket. 


Fig. 8 * Gingivitis associated with vitamin C 
deficiency. Hemorrhagic regions are similar to 
those depicted in Figure 6 


Patients with gingivitis caused by im- 
proper functional occlusion of the teeth 
are largely free from the abundant sub- 
gingival calculus deposits so prevalent in 
neglected mouths. The gingivitis often is 
expressed as a septal bulge, hemorrhagic 
on occasion, but usually it is not as lush 
and soft as that found in neglected 
mouths (Fig. 11). The more freely exu- 
dative character of these conditions in 
neglected mouths contributes to the for- 
mation of calculus. However, nature uses 
one pattern in reacting to irritation in 
the oral cavity; that is, classic inflamma- 
tion, capillary leaks of cellular and fluid 
elements, plus dilatation and deforma- 
tion of the capillaries with the accom- 
panying lymphatic block. 

Lack of functional use of teeth in a 
neglected mouth and overstress produce 
the same reaction. These factors should 
be considered when cause and effect re- 
lationships are being studied for diag- 
nostic purposes. 

Because mouths are habitually dirty, 
local accumulations of dirt, debris and 
bacteria are common to the lesions of 
dental caries and to periodontal involve- 
ments. Calculus deposits and trauma 
added to periodontal conditions are the 
differentiating factors between this con- 
dition and caries. 

Given good occlusion both lesions prob- 
ably would be largely prevented if every 


Fig. 9 * Gingivitis associated with pregnancy, 
showing lush semifluid, granulation tissue type 
of overgrowth 
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mouth were kept scrupulously clean and 
properly massaged. As a rule, no satis- 
factory attempt is made to eliminate dirt 
or debris and so’a number of different 
types of disease are listed. Actually many 
variable conditions are produced by the 
presence of dirt, particularly when sys- 
temic disorders are present. 

With dental caries, it is primarily the 
degradation of carbohydrate accumula- 
tion, which is acid producing, that seems 
to be at fault; while with periodontal 
involvements, products of partial protein 
cleavage are present which are alkaline 
in effect and toxic in character to the 
adjoining soft tissue. 

In the former, the production of acid 
results in a decalcification of tooth struc- 
ture. In the latter, the alkaline effect re- 
sults in toxic irritation of the adjoining 
gingivae. This is characterized by capil- 
lary changes—that is, dilatation and de- 
formation—and in extravascular infil- 
tration of cellular elements and blood 
proteins, fluid in character (Fig. 12). 
Because of dirt and trauma, these in- 
flammatory changes tend to persist, re- 
sulting in what might be called a “lym- 
phatic block” (Menkin?). As a rule, 
nothing is done to check them even 
though they appear as early as the time 
of eruption of the teeth. 


Fig. 10 * Vertical type of pocket formation 
related to excessive tipping stresses. Direction 
of force (A) with attendant resorption of bone, 
(B). Contact maintained mesially because 
supporting bone has not been resorbed as in B 
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Fig. 11 * Chronic periodontitis, freely exuda- 
tive type: A: Abundant calculus; B: Edema- 
tous hyperplasia 


Tissue fluids and extravascular cells, 
which have become extravascular because 
the gingiva has been subject to repeated 
attacks of inflammation or long continued 
mild irritation, can be returned to blood 
vessels only via the lymphatics. To move 
such fluid through these vessels, an out- 
side force often is necessary. Motion and 
massage are effective means of promot- 
ing lymphatic drainage.* Menkin? has 
demonstrated increased capillary leakage 
or permeability in inflammation and pro- 
duced evidence that a dye injected into 
an area of sterile inflammation (aleu- 
ronat) remained in the site of injection 
and did not travel to regional lymphatics. 
He explained his findings on the basis of 
a local deposition of fibrin and throm- 
bosis of lymphatics. Drinker and Yoffey* 
contend that capillary lymphatics in 
swollen tissue are widely distended be- 
cause these vessels are attached to sur- 
rounding tissue by fine fibrils and, as 
swelling occurs, fluid passes freely into 
them and pulls them open. They point 
out that fibrin contracts, with the result 


2. Menkin, Valy. Dynamics of inflammation; an in- 
quiry into the mechanism of infectious processes. New 
York, Macmillan Co., 1940. 

3. Lundquist, G. R. Periodontal involvement and its 
management. J.A.D.A. 32:29%8 (March) 1945. 

4. Drinker, C. K., and Yoffey, J. M. Lymphatics, 
lymph and lymphoid tissue. Harvard University mono- 
graph in medicine and public health, no. 2. Cambridge, 
Mass., Harvard University Press, 1941. 
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Fig. 12 
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Extravascular cellular elements and dilated 


capillaries. B: Leukocytes infiltrating epithelial cover of the 
gingivae. C: Infiltration of abundant plasma cells. D: Di- 
lated lymphatic capillary filled with polymorphonuclear leu- 
kocytes. E: Gingival crevice or pocket: A. Breaks in con- 
tinutty of epithelium; R.1., round-cell in infiltration 


that the formation of solid clots capable 
of blocking dilating vessels against a 
heavy head of lymph flow (fluid accu- 
mulation) is not easy, and may fail read- 
ily if inflammatory swelling, is really great. 
They suggest that as inflammation pro- 
gresses and tissue tension reaches an 
equilibrium, water and solutes of a small 
molecular size, but possibly of consider- 


able toxicity, may be absorbed by the 
blood capillaries; whereas molecules of 
approximately the dimensions of serum 
globulin and those of larger size must 
either experience lysis, and so acquire 
small molecular dimensions, or must de- 
pend for their removal on lymphatic 
drainage or on phagocytosis with subse- 
quent cellular migration. 
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Since capillary lymphatic drainage 
normally is sluggish it follows that the 
lymphatic capillaries are essentially the 
servant of the normal-moving human 
organism. Muscular activity is of prime 
importance in the movement of capillary 
lymph. It follows that without proper 
massage from the mastication of food or 
the interposition of such procedures as 
artificial massage to produce motion, the 
extravascular elements will continue to 
be left in situ. This factor helps to ac- 
count for the chronic characteristics of 
periodontal conditions. 


The large size of lymph capillaries and 
the lack of pressure difference between 
their contents and the tissue in which 
they are found make them open to in- 
fluences of motion or massage and cause 
them to be pathways for the removal of 
foreign material.® 

Lymph from normal skin owes its 
composition to transudation from capil- 
laries in the skin, but lymph collected 
from mucous membranes also contains 
fluids, solutes and microscopic particles 
that have reached the lymphatics from 
the surface. The gingival crevice, with 
the series of breaks in continuity of the 
epithelial lining of the soft tissue sides of 
a periodontal pocket or gingival sulcus, 
makes this abundantly clear. 

In children’s mouths, there is little 
more than a detachment of soft tissue 
from the crown of the tooth accompanied 
by a substantial overgrowth of tissue, 
lymphedematous and later fibrous in 
character.® 

In the adult, the detachment of soft 
tissues also includes separation of soft 
tissues from the root surface. The crevice 
is deeper. The toxic irritation of the 
adjoining soft tissues is more pronounced 
and more frequently repeated. Often the 
edematous fluid accumulation is less pro- 
nounced, and the extravascular cellular 
infiltration may be greater. Still later 
fibrous tissue is added. Treatment in both 
instances requires removal of the semi- 
solid grayish white debris covering the 
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gingival aspects of the crowns and roots 
of the teeth; but treatment requires more 
than this. Largely because mouths are 
habitually dirty, such accumulations con- 
stitute a source of long-continued toxic 
irritation, resulting in repeated attacks 
of inflammation. The lymphatic block 
accompanying this process also must be 
dealt with; hence, the local problem is 
twofold. 


TREATMENT 


The dirt—semisolid mucous particles— 
must be removed after each meal to pre- 
vent the recurrent irritation that produces 
the accompanying lymphatic block in the 
adjoining soft tissues. That this is an 
absolute necessity may be stated without 
qualification. Dentists and their patients 
have become so accustomed to the uni- 
versality of dirt in the human mouth 
that the dentist makes and the patient 
accepts restorations in its presence. 

This is unfortunate since prevention 
is seldom thought of before the conse- 
quence of such neglect is well advanced. 
The dentist seldom teaches his patient 
how to clean or massage his teeth and 
their investing tissues effectively. It fol- 
lows that most toothbrushing is ineffec- 
tive. It is done at the wrong time, and 
usually is improperly performed, so that 
today it has little value except for the 
fact that it has or produces a pleasant 
taste. 

When a gingival crevice or sulcus de- 
velops or a detachment of the soft tissue 
from the tooth occurs there is a break in 
continuity of the epithelium accompanied 
by the clinical symptoms of inflammation. 
If inflammation is defined as a physio- 
logic reaction to an irritant, it follows 
that the signs of inflammation will con- 
tinue so long as the irritation persists. 
Consequently, if the irritant is dirt, in- 


5. Lundquist, G. R. Periodontal conditions: etio- 
tome factors in management. J.A.D.A. 34:663 (May 15) 
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fectious or chemical in nature, and is 
coupled with trauma, it is necessary to 
control and, when possible, eliminate 
such factors. 

The effects of treatment may not be 
immediate since the inflammatory process 
may have been long continued. Under 
such conditions, the fluid and cellular 
elements that have leaked from the blood 
capillaries (increased capillary permea- 
bility) into the tissues are left in situ. If 
long neglected, these lush edematous 
swellings tend to become fibrous in char- 
acter. Under such circumstances, their 
elimination often will require surgical 
management. Hence, it is much wiser to 
treat these swellings (lymphedema) be- 
fore fibrous tissue is added to complicate 
the management of the problem. 

As a rule the fluid and cellular ele- 
ments are not removed from these edem- 
atous bulges for two reasons: first, the 
irritations which are physical, chemical 
or infectious in nature usually are re- 
peated often and are long continued; 
and second, the fluid exudate contained 
therein tends to thicken as fibrin is added. 
The serum globulin particles thus de- 
veloped are too large to pass through the 
lymphatic capillaries and therefore pro- 
duce a stasis (lymphatic block). 

The objective in treatment should be 
the removal of the extravascular fluid 
and cellular elements left in situ. Massage 
or pressure in the direction of lymph 
flow is one of the best artificial measures 
that may be used for moving extravas- 
cular fluid into lymphatics, thus moving 
lymph onward toward the blood stream. 
A combination of massage, passive move- 
ment and heat would be more effective 
still. Since gingival tissues are not amen- 
able to judicious bandaging to produce 
pressure, as are arms or limbs or other 
parts of the body, zinc chloride packs 
are used. Massage is accomplished by 
toothbrushing and, more effectively, by 
interdental stimulation. Moist heat used 
in the form of hot normal salt solution 
for 15 minute periods is effective in acute 


inflammatory processes if rest periods of 
an hour are interposed between periods 
of use. 


METHODS FOR USE OF ZINC 
CHLORIDE PACKS 


All lower teeth are scaled and packed and 
the process is repeated on all upper teeth. 
A few strands of cotton are wound around 
a periodontal membrane explorer (Black) 
and dipped in an 8 per cent solution of 
zinc chloride. These packings then are 
interposed between the contact points 
and each buccal, labial and lingual bulge 
of the lower and upper teeth until the 
tissues blanch and are made anemic. 
After each pack is inserted, the mouth is 
irrigated with a normal saline solution. 
An 8 per cent solution of zinc chloride 
is a good astringent but is also a mild 
caustic. Irrigating as suggested will pre- 
vent irritation of adjoining tissues. If the 
labial, buccal or lingual crevices exist, 
with accompanying lymphedema, pack- 
ings are worked directly into such crev- 
ices, blanching the adjoining free gingiva. 
This squeezes the cellular and fluid ele- 
ments related to the inflammatory process 
out through the lymphatics, the normal 
drainage channels, toward -the blood 
stream. The anemic effect lasts approxi- 
mately 15 minutes. Thereafter the col- 
lateral circulation reestablishes fluid ele- 
ments and the packings have no further 
value. Removal of the pack results in a 
resurgence of the circulation which, of 
course, is stimulating. 

Ten days later, before the process is 
repeated, a thorough scaling is done. The 
patient is then taught how to use the 
interdental stimulator, which having been 
inserted interproximally, is directed to- 
ward the biting edge of the tooth as it 
passes through the septal space over the 
septal gingiva. The pressure in a lingual 
direction compresses and reduces the 
buccal bulge. From the lingual aspect, 
pressure is exerted buccally in like man- 
ner against the lingual bulge, blanching 


and reducing it. The patient does the 
same thing each day in a modified way 
and achieves a result similar to that 
achieved by pressure activation of packs. 
Three weeks later the scaling and pack 
procedures are repeated. 

As circulation resumes, the products of 
inflammation are absorbed. The develop- 
ment of deflecting contours as a conse- 
quence of the above procedure restores 
nature’s ability to deflect food particles 
that pass the contact points through the 
labial, buccal and lingual embrasures, 
without injury to the septal gingiva. As a 


Etiology and diagnosis of bacterial gingivitis 
including Vincent’s disease 
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consequence, food accumulation, decom- 
position and toxic irritation of these tis- 
sues are prevented. 

If these procedures are found to be 
ineffective three weeks later, then the 
question of functioning occlusion must 
be considered. If functional occlusion is 
faulty, it should be corrected where possi- 
ble. The systemic factors which may be 
involved are reconsidered and the ques- 
tion of the surgical excision of the soft 
tissue side of the periodontal pocket 
also may be taken under consideration 
at this time. 


The discovery of the presence of micro- 
organisms in the oral cavity was made as 
early as the seventeenth century. Anton 
von Leeuwenhoek’ studied microorgan- 
isms in deposits from his own teeth during 
the early development of microscopic 
procedures. Since that time the oral flora 
has been studied by many investigators, 
and modern methods of investigation 
have merely discovered more varieties. 
Some of the organisms of the oral flora 
are regular inhabitants of the oral cavity, 
while others occasionally may be absent. 
Many things, such as food and water, 
are taken into the mouth and breathing 
sometimes is done through the mouth; 
therefore, transient bacteria may be in 
the mouth for only a short time. These 
transient bacteria are of no great signifi- 
cance. However, it is almost impossible 
to kill or remove all of the so-called resi- 
dent bacteria. Some of these resident 
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bacteria in the oral cavity are (1) cocci, 
(2) bacilli, (3) fusiform bacilli, (4) 
actinomyces, (5) vibrios, (6) spiral or- 
ganisms, and (7) yeast organisms.” 
Because there are some highly defen- 
sive mechanisms which make it difficult 
for the bacteria to enter the tissues, they 
usually are kept under control. It is when 
inflammation or injury interferes with 
these normal defenses that the bacteria 
may enter the tissues. Many authors have 
described distinctive bacteriologic infec- 
tions in the mouth, such as streptococcal, 
staphylococcal, diplococcal and diph- 
theroid coccal. However, there has been 
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little significant research: done which 
would help in making a satisfactory diag- 
nosis of these distinct infections. Since it 
is still unknown which particular bacteria 
are responsible for Vincent’s infection, 
it is almost impossible to differentiate 
these various infections. One of the 
reasons for not using the term “fuso- 
spirochetal infection” for the disease 
commonly known as Vincent’s infection 
is because it has not been determined 
whether the fusiforms and _ spirochetes 
are solely responsible. For this reason, the 
term “acute necrotizing ulcerative gingi- 
vitis” has been used to describe a disease 
that has distinctive symptoms. | 

Necrotizing ulcerative gingivitis has 
been known for many years. There have 
been numerous references to this disease 
in dental literature, especially during 
wartime periods. Since it may develop 
into a gangrenous condition, it was origin- 
ally thought to be a type of gangrene. 
Local, traumatic or systemic factors have 
made the tissue susceptible to Vincent's 
organisms. Usually a great number of 
spirochetal forms are found in a mouth 
infected by Vincent’s organisms. Of these 
spirochetes, Borrelia vincenti seems to be 
the most important. Over a hundred 
types of these fusiforms have been culti- 
vated. The fusiforms and spirochetes 
have been called the symbiotes of Vin- 
cent’s infection, as well as vibrio, spirilla 
and anaerobic cocci, which have also 
been found in the lesions. Any situation 
which lowers the defenses or restricts the 
normal function of the oral tissues may 
allow these symbiotes to enter. These 
factors may be local, such as inflamma- 
tion resulting from calculus, improper 
marginal fillings, poor contact areas, or 
lack of stimulation, or they may be sys- 
temic, such as any general systemic de- 
bilitated condition or dietary deficiency. 
The infection may begin on the tonsils 
and progress forward to the operculum 
of the last molar. Injury by drugs or ex- 
cessive smoking or excessive use of alco- 
hol also may be predisposing factors. 


Acute necrotizing ulcerative gingivitis 
is characterized by a definite clinical pic- 
ture. In its early stages, hyperemia and 
edema are in evidence. As the growth of 
bacteria progresses, the interdental papil- 
lae become necrotic and sloughing and 
ulceration result. The gingival margins 
also may be ulcerated. These ulcers are 
covered by a pseudomembrane which 
may be removed with an airblast. 

One of the most important early diag- 
nostic symptoms of acute necrotizing 
ulcerative gingivitis is pain on the slight- 
est manipulation. Often a simple gin- 
givitis is characterized by hyperemia and 
edema and rarely it will also be painful. 
This is important in making an early 
diagnosis, and this one diagnostic symp- 
tom should always be kept in mind since 
no other symptom may be present to dif- 
ferentiate between simple gingivitis and 
acute necrotizing ulcerative gingivitis. If 
this one symptom were noted more often, 
many cases of necrotizing ulcerative gin- 
givitis might be checked before the other 
more pronounced symptoms developed. 
There may be an elevation of tempera- 
ture to 103° F. or 104° F. and often 
lymphadenitis is present. General malaise 
and loss of appetite are common. There is 
a characteristic fetid odor of dead tissue. 

Another predisposing factor which has 
not received proper emphasis is trauma. 
As is true in many other periodontal dis- 
eases, there may be more than one cause. 
In cases where it has been possible to 
remove infection except for one area of 
the mouth, examination will reveal that 
some cause of trauma existed in the area 
in question. This trauma may result from 
direct contact of the teeth and gingival 
tissue or from disharmony in occlusal 
forces involving one tooth with another. 

Such areas as the third molar flap, 
periodontal pockets, or areas on restora- 
tions that cannot be cleaned, have been 
described by Box® as incubation zones 
and have been divided into two cate- 
gories, primary and secondary zones. The 
primary zones are those in which the 
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bacteria multiply rapidly. The secondary 
zones, although less favorable for the 
growth of bacteria, become infected from 
the bacteria in the primary zones. 

Since the clinical picture of the dis- 
ease is so characteristic, it frequently is 
not necessary to resort to the bacterio- 
logical examination unless treatment 
does not bring a satisfactory response in 
a short time. Since the fusiforms and 
spirochetes occur in the mouth when 
Vincent’s infection is not present, about 
the only value of the bacterial smear is 
to determine whether the organisms have 
become abnormally numerous. 


CHRONIC VINCENT’S INFECTION 


A sequel of untreated or unsuccessfully 
treated acute Vincent’s infection fre- 
quently is found in mouths where there 
is an over-abundance of fusiforms and 
spirochetes. This is a chronic form of the 
disease which is usually associated with 
deep periodontal pockets. 

The treatment for necrotizing ulcera- 
tive gingivitis is, of course, dictated by 
the etiology. The elimination of causa- 
tive factors; for example, the removal 
of incubation zones and the correction of 
dietary deficiencies, is of more impor- 
tance than medication by drugs. It is 
wise to use such drugs as penicillin or 
aureomycin* as an adjunct to treatment 
in order that the necrosis of tissue may 
be reduced to a minimum. However, 
most reoccurrences of this disease have 
been caused by failure to continue the 
débridement process and by incomplete 
elimination of the periodontal pockets 
and other incubation zones.® It should, 
therefore, be remembered that drugs are 
necessary, but only as adjuncts in the 
treatment process.** 


COMMUNICABILITY OF THE DISEASE 


The question of communicability has 
been discussed many times.® At the pres- 
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ent time the pathogenicity of spirochete 
organisms has not been established by 
Koch’s postulates. The criterion of the 
third postulate which states that pure 
cultures of the organisms, when injected 
in a suitable animal, must produce a 
disease, has not been fulfilled up to the 
present time. Pasteur stated that “there 
are some bacteria that cause a disease, 
but there are some diseases that bring 
about a condition that is ideal for the 
growth of some bacteria.”® This statement 
is particularly significant in this particu- 
lar instance. Schwartzman and Gross- 
man’® studied the communicability of 
Vincent’s infection and reported that all 
attempts at direct transmission were un- 
successful. Others who have made these 
attempts have made similar reports. The 
Research Commission of the American 
Dental Association™' appointed a special 
committee to consider the communica- 
bility of Vincent’s infection. The report 
of the committee stated that Vincent’s 
infection seemed to be one of a group 
of endogenous infections which, like sub- 
acute bacterial endocarditis or peritonitis 
caused by intestinal perforation, are in- 
duced by ordinarily harmless surface 
parasites under particular conditions. 


These diseases, as a group, are not com- 
municable. 


3. Box, H. K. Twelve periodontal! studies. Toronto, 
University of Toronto Press, 1940, p. 206-208. 

4. Goldman, H. M., and Bloom, J. Treatment of 
acute ulcerative necrotizing with aureomycin. 
Oral Surg., Oral M Oral Path. 2:1128 (Sept.) 1949. 

5. Burket, L. W. medicine; treatment. 
Philadelphia, J. 8. Lippincott Co., 

6. Schluger, S. Necrotizing wie gingivitis in 
the Army: incidence, communicability and treatment. 
J.A.D.A. 38:174 (Feb.) 1949. 

7. Lyons, H. and an 
"J.A.D.A. 39:513 (Nov.) | 

8. Pindborg, . J. Influence on service in 
on incidence of gingivitis. J.A.D.A. 42:517 Aiden) 


9. Miller, S. C. Textbook of periodontia, ed. 3. 
Philadelphia, The Blakiston Co., 1950. 

10. Schwartzman, J., and Grossman, L. Vincent's ul- 
ceromembranous gingivostomatitis. Arch. Pediat. 58: 
515 (Aug.) 194! 

11. Vincent's infection: @ report by a committee of 
Commission. J.A.D.A. 32:756 (June 1!) 
1945. 


. VOLUME 44, JUNE 1952 © 673 


| 
5 
; 
| 
i 


Herpetic gingivostomatitis 


Donald A. Kerr, D.D.S., M.S., Ann Arbor, Mich. 


Oral herpetic infections of man are rel- 
atively common and have been described 
under a variety of terms, such as “her- 
petic stomatitis,” aphthous stomatitis,” 
“ulcerative stomatitis,” “primary herpetic 
gingivostomatitis,” “recurrent herpetic 
stomatitis,” and “recurrent habitual aph- 
thae.” 

The use of such a large number of 
similar terms has caused a great deal of 
confusion in the diagnosis and treatment 
of the herpetic infections of the oral 
cavity. Many conditions not of herpetic 
origin have been placed in this disease 
group. Evidence of this confusion can be 
found in the writing of Dodd and co- 
workers’ who, in 1938, reported a series 
of 88 cases of herpetic stomatitis in which 
they proved that the herpes simplex virus 
was the causative factor. In 1950, Dodd 
and Ruchman* published a paper en- 
titled “Herpes Virus Not the Etiologic 
Agent in Recurrent Stomatitis.” This 
article gives the impression that the 
cases were viral in origin but the labora- 
tory findings reported did not verify the 
diagnosis. The casual reader, therefore, is 
left in a state of confusion. However, 
critical analysis of their reported cases is 
evidence of the confusion that exists gen- 
erally since they described cases of aller- 
gic stomatitis and other types of stomati- 
tis under the term “recurrent stomatitis.” 

Because of the existing confusion with 
regard to herpetic induced lesions, some 
attempt should be made to standardize 
the terminology and clarify the differen- 
tial diagnosis.* 


Primary (acute) herpetic gingivosto- 
matitis is an acute primary infection pro- 
duced by the herpes simplex virus as was 
shown by Dodd and co-workers’ in 1938 
when they isolated the virus from the 
saliva of children having the disease. 
Burnet and Williams* demonstrated spe- 
cific herpetic neutralizing antibodies in 
the blood following this type of infection. 
Scott, Steigman and Convey* confirmed 
these findings and described the typical 
clinical characteristics of this infection. 
Numerous other workers have since iso- 
lated the virus from the lesions and ob- 
served the development of a high titer 
of neutralizing antibodies in the sera of 
convalescent patients. 

The first entrance of herpes simplex 
virus into the body usually produces a 
gingivostomatitis, vulvovaginitis, or a 
varicelliform eruption. Once the virus has 
gained entrance into the body it probably 
persists throughout life,® even in the 
presence of antibodies in the blood which 
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can quickly neutralize large quantities of 
virus in vitro. However, the virus is in- 
tracellular and is therefore protected 
from the specific antibodies in the blood, 
and can, if activated, produce recurrent 
disease. Cariell’ has shown that the vesi- 
cles in recurrent herpes labialis contain 
considerable quantities of active herpes 
simplex virus in spite of a high titer of 
neutralizing antibodies in the blood. Re- 
current attacks of herpetic stomatitis are 
not of the severe generalized type but 
are characterized by single or multiple 
discrete lesions and therefore present an 
entirely different clinical picture. Because 
of the difference in signs and symptoms 
between the initial infection and the 
secondary infection, the disease is divided 
into two phases—the primary infection 
which is termed “primary herpetic gingi- 
vostomatitis” and the secondary infection 
termed “recurrent herpetic stomatitis.” 
These two phases of the infection will be 
discussed separately. 


PRIMARY HERPETIC 
GINGIVOSTOMATITIS 


This is an acute infectious disease caused 
by the herpes simplex virus. The first 
study of the herpes simplex virus was in 
1912 when Griiter* inoculated the scari- 
fied cornea of a rabbit’s eye with material 
from the vesicular lesions of a patient 
suffering from keratitis. Typical purulent 
keratoconjunctivitis was: produced and 
the disease was transmitted from one 
animal to another. In the eye material, 
the characteristic Lipschiitz inclusion 
bodies were demonstrated. Dodd, Bud- 
dingh and Johnston," in 1938, isolated the 
virus from patients exhibiting the typical 
acute symptoms of herpetic stomatitis. 
Burnet and Williams* stated that follow- 
ing this type of infection, specific herpetic 
neutralizing antibodies appear in the 
blood. Scott, Steigman and Convey* iso- 
lated the virus by corneal inoculation in 
17 of 21 cases tested. The blood of 19 of 
the 21 cases developed neutralizing anti- 


bodies during the convalescent stage of 
the disease. Boswell® has studied the virus 
with the electron microscope. 

Communicability of the disease has 
been well established by observation; for 
example, Scott, Steigman and Convey 
reported a history of contact in almost 
50 per cent of their cases. Familial epi- 
demics, of which there were three re- 
ported in their series, is evidence of com- 
municability. Similar findings are re- 
ported by other authors after observing 
a large series of cases. The fact that at 
least three quarters of the adult popula- 
tion has been infected at some time by 
the herpes simplex virus is indicative of 
its communicable nature.* 


INCIDENCE 


In about 70 per cent of the population 
the initial infection is during infancy and 
early childhood.* The highest incidence 
of the disease is between the ages of 1 
and 3.° It is infrequent in young people 
in the late teens and uncommon in adults. 
In about 1 per cent of all infections, the 
initial attack produces severe disease.* Evi- 
dence of differences of incidence among 
sex or racial groups is lacking. The 
almost universal presence of herpes 
virus neutralizing antibodies in the serum 
of adults indicates the incidence of this 
infection. 


CLINICAL SIGNS AND SYMPTOMS 


Primary herpetic gingivostomatitis is an 
acute infection of a severe and general- 
ized nature. The initial infection fre- 
quently is preceded by some disease 
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process such as an upper respiratory in- 
fection, infectious mononucleosis, or a 
gastrointestinal upset, which lowers the 
customary resistance of the individual to 
the virus. The onset frequently is insid- 
ious and the early symptoms are mild and 
nonspecific, hence they are not given 
consideration. 

The infant cries without apparent 
reason, is irritable, fretful, drools exces- 
sively, and frequently refuses food and 
fluids. Older children are irritable, fret- 
ful, quarrelsome, lack normal interest in 
play, are lethargic and complain of head- 
ache, soreness in the neck, and pain on 
swallowing. Within a day or two the arti- 
culate patients complain of a sore mouth 
following the appearance of the ulcers. 
The characterist:c physical findings dur- 
ing the prodromal or pre-exanthem stage 
of the disease are swelling and tenderness 
of the submental, submaxillary, and su- 
perficial cervical lymph nodes. The pa- 
tient often complains of soreness of the 
neck. Sore throat is a frequent early 
complaint because of the involvement of 
the lymphoid tissue of the pharynx, es- 
pecially the tonsil. There is an increase 
in temperature ranging from 99°F. to 
105°F. with greatest elevation in the 
younger patients. The temperature re- 
mains elevated from 3 to 5 days and 
usually subsides rapidly following the 
appearance of the mucous membrane or 
skin eruptions. In some patients, espe- 
cially the extremely young, the symptoms 
are complicated by dehydration and 
acidosis. After the prodromal stage, the 
typical oral manifestations occur, causing 
the patient to seek aid. The gingival tis- 
sues are swollen, intensely red, painful, 
and show considerable tendency to bleed. 
This frequently leads to confusion with 
Vincent’s fusospirochetal infection. The 
tongue, buccal mucosa, palate, and 
pharynx are all involved to a variable 
degree depending on the severity of the 
disease. Vesicles and whitish spots of 
various size appear. The thin walled 
vesicle and the delicate membrane rap- 


idly degenerate and a discrete shallow 
ulcer develops, the border of which is 
undermined and ragged. ‘The conversion 
of the vesicle or plaque to an ulcer takes 
place so rapidly that the vesicles are only 
occasionally observed. ‘The base of the 
ulcer, at first clean, soon is covered by a 
yellowish gray pscudomembrane. The 
inflammatory reaction at the border of 
the ulcer is severe and sharply circum- 
scribed. The red ring about the ulcer 
frequently is referred to as the “inflam- 
matory halo.” The ulcers rapidly become 
intensely painful. When several vesicles 
appear in a small area they coalesce to 
form a large irregular ulcer. The ulcers 
occasionally are found on the gingiva and 
the pharyngeal mucosa, In extremely 
severe cases, lesions may appear in the 
nasal mucosa, the larynx and the esoph- 
agus. Fetor oris always is present dur- 
ing the course of the disease. 

The general feeling of the patient 
usually is improved and the temperature 
drops after the appearance of the ulcers. 
The soreness of the mouth and throat 
decreases in about three days when the 
ulcers begin to show evidence of healing. 
The entire mouth usually is normal in 7 
to 14 days. 

The disease varies in severity, being 
most severe in infants whose temperature 
ranges from 105°F. to 106°F. It is ac- 
companied by acidosis and dehydration. 
In a few instances the patients develop 
meningoencephalitis.*:'? Death results in 
a few cases. 


PATHOLOGY 


The changes in the buccal mucosa, skin, 
cornea and central nervous system are 
essentially the same, and indicate that 


11. Smith, M. G.; Lennette, E. H., and Reames, H. 
R. The isolation of the virus of herpes simplex and the 
demonstration of intranuclear inclusions in a case of 
acute encephalitis. Am. J. Path. 17:55 (Jan.) 1941. 
“ Zarafonetis, C. J. D., and others. Fatal herpes 
— encephalitis in man. Am. J. Path. 20:429 (May) 


the virus is ectodermotropic.'* The first 
change in the mucosa in herpetic gingi- 
vostomatitis is a ballooning degeneration 
of the epidermal cells and secondary in- 
flammatory infiltrations in the submu- 
cosa. In the areas of degeneration the 
epithelial cells contain characteristic in- 
clusion bodies. The Lipschiitz inclusion 
bodies are within the nucleus and have a 
homogeneous ground glass texture, stain 
red or lavender, and cause the nucleolus 
and chromatin to collect at the margin 
of the nucleus. In some regions there is 
edema and hydropic degeneration with 
accumulation of fluid which produces 
typical vesicles filled with clear fluid con- 
taining the herpes simplex virus in large 
quantities. Polymorphonuclear cells ap- 
pear in the submucosa and the vesicular 
fluid. The vesicles in the mucosa are thin 
walled and rupture almost as soon as they 
appear leaving a shallow ulcer with an 
irregular undermined border. The ulcer 
becomes secondarily infected and pain- 
ful. An abundant fibrous exudate with 
entrapped inflammatory cells and cell 
debris covers the ulcer base producing 
the characteristic clinical yellow color. 
There is slight simple necrosis of the sub- 
mucosa and heavy infiltrations of leuko- 
cytes. In 48 to 72 hours there is evidence 
of epithelial regeneration and the lesion 
heals rapidly without scarring. 


LABORATORY FINDINGS 


Smears of the oral cavity show no change 
in the normal oral flora but if the smear 
material is placed on the scarified cornea 
of a rabbit eye a characteristic purulent 
keratoconjunctivitis develops within 48 
to 72 hours. The corneal epithelium 
shows the typical ballooning degeneration 
and the presence of nuclear inclusions."* 
Successive inoculations produce the 
characteristic corneal changes and a 
typical encephalitis with inclusion bodies 
in the brain. 

During the convalescent period spe- 
cific herpetic neutralizing antibodies de- 
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velop in the blood. The antibodies re- 
main in the blood permanently. By means 
of the embryonated hen’s egg the virus 
may be directly isolated in material which 
has been taken from patients’ mouths." 
In some cases this replaces the rabbit 
cornea. Material from the mouth is 
mixed with penicillin and streptomycin 
and inoculated into the chorio-allantoic 
membrane. With proper technic each 
infectious unit induces a proliferation of 
the epidermal cells with the production 
of a clearly discernible plaque.** An im- 
portant use of the egg has developed 
from Nagler’s'® demonstration that 72 
hours after inoculation of the yolk sac 
with the herpes virus, a high titer of the 
virus appears in the amniotic fluid. This 
clear fluid, almost free from normal egg 
proteins, then can be used as a skin test 
antigen. Forty-eight hours after inter- 
dermal injection a tuberculin-like reac- 
tion appears in the skin of patients who 
have been infected with herpes simplex 
virus. This skin test is comparable to the 
Frei test and parallels the antibodies in 
the blood. It is positive for the majority 
of human adults.’* Cross-immunity be- 
tween smallpox virus and herpes simplex 
has not been demonstrated and it has 
been shown that the presence of vaccinia’ 
virus in a cell does not prevent the en- 
trance. of the herpes simplex virus. Both 


viri may infect the same cell simulta-— 


neously.*”* Significance of this evidence 
of the absence of cross-protection will be 
discussed under treatment. 
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DIFFERENTIAL DIAGNOSIS 

Primary herpetic gingivostomatitis must 
be differentiated from Vincent’s infec- 
tion, exanthemas of acute infectious dis- 
eases such as chickenpox and measles, 
and chemical and allergic stomatitis. 

The oral tissues may be predisposed to 
Vincent’s infection by systemic disease. 
The disease is accompanied by fever 
and lymphadenopathy, is characterized 
by soreness, swelling and bleeding of the 
gums, and therefore simulates a primary 
herpetic gingivostomatitis. The fever and 
lymphadenopathy associated with Vin- 
cent’s infection usually does not precede 
the soreness of the oral cavity as in her- 
petic gingivostomatitis. Necrosis of in- 
terdental tissues always is present in Vin- 
cent’s infection but never is found in 
herpetic gingivostomatitis. The absence 
of interdental necrosis is the most im- 
portant point of differential diagnosis. 

The oral lesions of the exanthemas 
usually are confined to the mucosa and 
the gingiva is not involved. The simul- 
taneous or alternate appearance of skin 
lesions is important in differential diag- 
nosis. In Kaposi’s varicelliform eruption, 
which is an initial infection of the skin 
with the herpes simplex virus, there may 
be associated oral lesions. 

Chemical stomatitis may be vesicular 
and ulcerative but does not have the 
associated elevation of temperature and 
lymphadenopathy. 

Allergic stomatitis may resemble closely 
the oral manifestations of primary her- 
petic gingivostomatitis but the associated 
constitutional symptoms are absent. 


TREATMENT 


Primary herpetic gingivostomatitis, be- 
cause it is a communicable infection of a 
self-limited type, does not respond to 
therapeutic measures of abortive or cur- 
ative character. The disease has certain 
prodromal, active, and _ convalescent 
phases which are unalterable. Since drugs 


are not yet available which are effective 
in this disease, the treatment must be 
supportive and symptomatic. Nonirritat- 
ing bactericidal drugs such as nitromer- 
sol, acriflavine or mercocresols may be 
used to reduce secondary infection. Peni- 
cillin may be used for the same purpose. 
Aureomycin, in adequate doses, admin- 
istered at the onset of the disease, may 
alter slightly the course of the disease but 
is of greatest value in reducing secondary 
infection. Antipyretics should be used to 
reduce the temperature and forced fluids 
should be used to prevent dehydration. 
In extremely young patients dehydration 
presents a major problem and is best 
treated in a hospital. Patients should be 
isolated because of the communicable 
character of the disease. 


SECONDARY HERPETIC STOMATITIS 
This condition is termed in the literature 
“chronic recurrent herpes,” “recurrent 
herpetic stomatitis,” “habitual aphthae” 
and “chronic aphthous stomatitis.” There 
are numerous other designations as well. 

The incidence of secondary herpetic 
infections is extremely high. The studies 
of Burnet and Lush"* on the presence of 
herpes neutralizing antibodies in adult 
blood serum indicate that infection by the 
herpes virus is almost universal, and 
verify clinical observations regarding the 
high incidence of herpetic infection. It 
is unusual to find a middle-aged adult 
who has not had at least one cold sore 
or canker sore. In a great many individ- 
uals there is a sporadic recurrence of 
these lesions, in some instances at fre- 
quent intervals. 


ETIOLOGY 


The cause of recurrent herpetic lesions 
is the herpes simplex virus as has been 


18. Burnet, F. M., and Lush, D. Herpes simplex 
studies on the antibody content of human sera. Lancet 
1:629 (March 18) 1939. 


demonstrated by corneal inoculations in 
rabbits and studies on embryonated hens’ 
eggs. The virus is intracellular, ectoder- 
motropic in character, and is present in 
the cell indefinitely following the initial 
infection in spite of the presence of neu- 
tralizing antibodies in the blood. The 
residual virus may be activated at inter- 
vals and produce discrete lesions in a 
specific area of the body. Evidence indi- 
cates that many factors are involved in 
the activation of the virus. Herpetic le- 
sions frequently appear following dental 
appointments because of the minor 
trauma produced by manipulation of the 
tissue. Mild exposure to sunlight is re- 
sponsible in many instances. The fre- 
quency with which the lesions have been 
associated with upper respiratory infec- 
tion is indicated by their being called 
“cold sores.” The elevation of body tem- 
perature, systemic diseases, of which in- 
fectious mononucleosis is an example, 
allergic reactions, and menstruation are 
svstemic factors which activate the virus. 


CLINICAL FINDINGS 


The appearance of herpetic lesions is 
preceded by a localized burning sensa- 
tion accompanied by a slight swelling 
and in a matter of hours a small vesicle 
or group of tiny vesicles appears. On the 
mucous membrane surfaces the vesicles 
rupture carly leaving a shallow area with 
an irregular undermined border. The 
ulcer becomes secondarily infected and 
painful. On the mucous membrane sur- 
face the vesicle is of such a transient na- 
ture that the extremely painful ulcer is 
often the first clinical symptom. Soon 
after the ulcer appears it is covered with 
fibrin which produces a yellowish mem- 
branous appearance to the base of the 
ulcer. Following secondary infection an 
inflammatory red halo develops at the 
border of the ulcer. The ulcer is tender 
for a few days and heals spontaneously 
in 7 to 10 days without scarring. On the 
skin surface the vesicles have a thicker 
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membrane and are more resistant to 
rupture. Within 24 hours they either 
rupture and crust or become desiccated 
and crusted. At this time they usually 
become asymptomatic and heal in 7 to 
14 days without scarring. Special names 
have been given the lesions to indicate 
the anatomic location. Those occurring 
on the lip are called “herpes labialis” and 
those on the mucous membrane “aph- 
thae.” When they occur at the muco- 
buccal fold they are termed “aphthae. 
fissuratum.” Sialorrhea and _ regional 
lymphadenopathy may accompany the 
lesions during the period of active ulcer- 
ation. 


LABORATORY FINDINGS 


Neutralizing antibodies always are found 
in the blood serum because of previous 
infection. The changes seen in the tissue 
are the same as those found in the lesions 
associated with the primary phase of the 
disease. 


DIFFERENTIAL DIAGNOSIS 


Differential diagnosis of this phase of the 
disease is difficult and this is responsible 
for much of the confusion existing in the 
literature. The lesions of periadenitis 
mucosa necrotica recurrens are similar 
to the herpetic aphthous ulcers and are 
recurrent. This makes differential diag- 
nosis difficult. Many persons have re- 
ported that chronic recurrent aphthous 
stomatitis is nonviral in origin. This is 
because of errors in differential diag- 
nosis. The lesions of periadenitis mucosa 
necrotica recurrens occur periodically on 
gland-bearing mucosal surfaces as a 
slight plaque with swelling and a slight 
burning sensation as the initial symptom. 
The small yellowish plaque is in the area 
covering a small mucous gland and is 
produced by necrosis of the mucosa 
which rapidly sloughs out leaving a 
somewhat craterlike ulcer. The area is 
covered with fibrin and becomes second- 
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arily infected causing it to be painful and 
to develop an intensely inflamed peri- 
phery similar to the inflammatory halo 
about the typical herpetic The 
ulcer of periadenitis mucosa necrotica 
recurrens is deeper but in all other re- 
spects is clinically identical with the her- 
petic The ulcers of periadenitis 
mucosa necrotica may be 
larger, in some instances being a centi- 
meter in diameter. In periadenitis mu- 
cosa necrotica recurrens the larger and 
deeper ulcers heal slowly and produce 
scar tissue. Examination of the mouths 
of such patients reveals scarring in the 
area of the involved mucosa. The longer 
healing period and the evidence of scar- 
ring is of great importance in arriving at 
a differential diagnosis. 


lesion. 


lesion. 
recurrens 


TREATMENT 


Two measures for the control of recur- 
rent herpetic stomatitis have been uti- 
lized—the relief of symptoms being one, 
the prevention of lesions the other 

Local therapy consists of alleviating 
pain and promoting healing. Topical ap- 
plication of caustic drugs such as silver 
nitrate and phenol has been used ex- 
tensively. The topical application of 
antiseptic drugs and antibiotics, espe- 
cially aureomycin, has been used to re- 
duce secondary infection and promote 
healing. Local treatment is entirely pal- 
liative. 

Several different methods have been 
tried to prevent recurrence of the lesions. 
In cases of herpes menstrualis attempts to 
prevent activation of the virus by the 
administration of diethylstilbestrol prior 
to the onset of the menses has met with 
some success. Large doses of vitamin B'® 
complex have been suggested in the belief 
that the virus was neurotrophic and it 
was thought that the presence of vitamin 
B would prevent activation. The use of 
smallpox vaccine*®® has been suggested by 
many on the theory that a cross immu- 
nity between the herpes and vaccina 


virus existed and the presence of vaccina 
virus in the cells would prevent the en- 
trance of the herpes virus into the cells, a 
mechanism demonstrated in certain other 
virus diseases. Animals with strong immu- 
nity to one virus, however, are suscepti- 
ble to infection with the other®' and the 
two viruses may infect the same cell 
This negative evi- 
dence from the laboratory probably ex- 
plains the inconsistent results obtained 
from this form of therapy. 

Aureomycin has been used prophylac- 
tically both as an ointment and by oral 
administration. As in other forms of 
therapy the results are not uniformly 
good. Blank and Brody** reported a study 
of 11 cases of recurrent herpetic stomati- 
tis treated by psychotherapy in which ex- 
cellent results were obtained in all but 
one case. The lack of uniformly good 
results with numerous forms of therapy 
indicates the need for better differential 
diagnosis and for further controlled in- 
vestigation of etiology and treatment. 


CONCLUSION 


Primary herpetic gingivostomatitis and 
recurrent herpetic stomatitis represent 
the initial and recurrent form of herpes 
simplex virus infection, or may be con- 
sidered as the acute and chronic phases 
of this disease. There is need for further 
clinical and laboratory study of these two 
conditions. 

The clinical recognition of the acute 
phase of the disease is important because 
of the frequency with which it is con- 
fused with Vincent’s infection. 
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Fibrous hyperplasia of gingiva 


Normally, gingival tissues almost entirely 
fill the interproximal spaces between each 
tooth, beginning at the contact area 
between the teeth and surrounding each 
tooth with a thin delicate free gingiva 
which continues apically and _ laterally 
in a smooth curve. Frequently, however, 
instances will be found where there is 
an increase in the size of the gingiva, with 
soft tissue overfilling the interproximal 
spaces and ballooning out beyond the 
teeth. The enlarged gingiva may be local- 
ized to one papilla, or may involve several 
or all the gingiva throughout the mouth. 
The enlargement does not involve the 
vestibular mucosa (Fig. 1, above left). 
Glickman’ has grouped all gingival 
enlargements into six classes: (1) in- 
flammatory gingival enlargements; (2) 
noninflammatory hyperplastic gingival 
enlargements; (3) combined gingival en- 
largements; (4) conditioned gingival 
enlargements (hormonal, leukemic or as- 
sociated with vitamin C deficiency) ; 
5) neoplasms, and (6) developmental 
gingival enlargements. This classification 
is quite complete, but from a clinical 
point of view cases of gingival enlarge- 
ment can be considered of two general 
types of tissue and may be termed “in- 
flammatory hyperplastic gingivitis” and 
“fibrous hyperplasia of the gingiva.” 

In inflammatory hyperplastic gingivitis, 
the enlarged gingiva, is soft, edematous, 
hyperemic or cyanotic, sensitive to touch, 
not stippled and can be made to bleed 
quite easily (Fig. 1, above right). In 
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fibrous hyperplasia of the gingiva, the 
enlarged tissue is firm, dense, resilient, 
normal in color or slightly paler than 
normal, insensitive, and not easily trau- 
matized (Fig. 1, below). Frequently 
there will be a combination of the two 
types of enlargement. 

Both types of gingival enlargements 
apparently can result from chronic local 
irritations. In addition, the inflammatory 
type may be associated with vitamin C 
deficiency (Fig. 1, above right), leu- 
kemia, a hormonal unbalance, or preg- 
nancy, and the fibrous type may be 
“idiopathic” or associated with the use 
of the drug diphenyhlydantoin sodium. 
This paper is limited to a consideration 
of the fibrous types of gingival enlarge- 
ments. 


TERMINOLOGY 


Increase in the bulk of gingiva usually is 
labeled “hypertrophy” since common 
usage of the word has made it mean 
“increase in size.” However, hypertrophy 
is correctly defined as “increase in size 
of a structure due to an increase in the 
size of the individual cells involved,” so 
the preferred term for the condition under 
consideration is “hyperplasia,” which is 
defined as an increase in bulk of tissue 
due to an increase in the number of cel- 
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lular elements. Fibrous hyperplasia of 
the gingiva may vary in degree from a 
slight increase in gingival bulk to defi- 
nitely disfiguring enlargements, and may 
be grouped into three classes: (1) small 
enlargements associated with some local 
irritations on tissues predisposed to 
fibrous proliferation, (2) idiopathic fi- 
brous hyperplasia, so-called “fibromato- 
sis,’ and (3) those caused by the drug 
diphenylhydantoin sodium. Following is 
a discussion of these three types, with 
some examples of each. 


FIBROUS HYPERPLASIA OF GINGIVA 
CAUSED BY LOCAL IRRITATION 


Clinical Description * Mild cases of fi- 
brous hyperplasia of the gingiva are seen 
frequently. Clinical examination will re- 
veal this hyperplasia as an increased bulk 
of gingiva in the interproximal papillae 


or as a prominent festoon. It may be lo- 
cated in one area, in one quadrant, in the 
maxilla or the mandible, or it may be 
general (Fig. 2). 

The tissue is a cool coral pink, similar 
to normal gingiva, or slightly paler. On 
palpation the enlargement will be found 
to be firm, unyielding, painless, and with 
no tendency to bleed unless, because of 
malhygiene or local irritation, some in- 
cidental inflammation also is present ( Fig. 
2, C and D, and Fig. 3). 

The patient seldom will complain 
about the fibrous hyperplasia in its mild 
form. Such areas do not continue to ex- 
pand if local irritations are removed or 


reduced. 


Etiology * This mild form of hyperplasia 
frequently occurs in gingiva which is 
being subjected to some form of local 
irritation such as results from malocclu- 


Fig. 1 * Above left: Fibrous hyperplasia of 
gingiva in 17 year old girl caused by mal- 
occlusion and poor oral hygiene. Note the 
hyperplasia is limited to the gingiva and 
does not involve the vestibular mucosa. 
Above right: Inflammatory hyperplasia of 
gingiva in Il year old girl. This case re- 
sponded to treatment only after massive 
doses of cevitamic acid were given the pa- 
tient. Below left: Fibrous hyperplasia: limited 
to one interproximal papilla. Probably local 
irritation resulting from open contact was 
responsible 


4 
3 


B: Fibrous hyperplasia of gingiva in 
young adult, probably caused by local 
irritation. Acute necrotizing gingivitis was 
also present when this picture was taken 


D: Showing same patient after improve- 
ment of oral hygiene and removal of ex- 
cess fibrous tissue overlying upper central 
incisors 


sion, mouth breathing, poor contact 
areas, or irritation from ill-fitting crowns, 
clasps, prosthetic or orthodontic appli- 
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Fig. 2 + A: Generalized fibrous hyper- 
plasia with some local inflammatory 
changes present. The etiology was un- 
known 


adult 


ances or from poor oral hygiene. In such 
cases it is logical to assume that local 
irritations are the cause, but the fact 


4 = 
4 
‘Ts 
C: Chronic fibrous hyperplasia in young 
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that in many other instances just as 
the 
hyperplasia suggests the presence of some 
predisposing factor which results in pro- 
liferation of fibrous tissue rather than a 
simple inflammatory reaction. Why one 
case shows proliferation of fibrous tis- 
sue, and another does not, depends on 
factors which are as yet unknown. 

Marshall-Day and Shourie*® reported 
that they found what they labeled “pro- 
liferative” hyperplastic gingivitis in from 
77 per cent to 99 per cent of the Indian 
children studied. They stated the etiology 
to be “mixed” with a background of sys- 
temic predisposing factors such as meta- 
bolic or endocrine disturbances, or min- 
eral or vitamin deficiencies. They found 
no evidence that oral hygiene played a 
major role in the etiology of hyperplastic 
gingivitis. Anderson® also reported a high 
incidence of fibrous hyperplasia among 
the Chinese. 

No one has reported as high an inci- 


much local irritation exists without 


dence of fibrous hyperplasia in this coun- 
try, but instances 
every day in a large dental clinic. 


can be seen almost 


Treatment * Removal of all local irrita- 
tions and institution of good oral hygiene 
is indicated, but if a large bulk of fi- 
brous tissue is present, the tissue should 
be removed surgically. The treatment of 
the dense tissue by electrocoagulation or 
chemical cautery is difficult; gingivec- 
tomy is the treatment of choice (Fig. 4, 
above). 


Prognosis * There is some tendency for 


such overgrowths of 


gingiva to recur 
Fig. 4, below) although maintenance of 
excellent oral hygiene may prevent, post- 


pone or minimize recurrences of the en- 
largement. 


Marshal!-Day, C. D 
trophic gingivit 
M. Researct 
3. An 


hinese 


Shou 
Indian children 
35:261 (Oct.) 1947 


Hyper 
adults. Ind 


dersor 


Hypertroph 
Nat. M 


amona 
J. of China 15:453 


Fig. 3 + Left: Idiopathic fibrous hyperplasia 
of gingiva in child. Patient could chew on 
the dense pads of fibrous tissue without pain 
or hemorrhage. Below: Idiopathic fibrous 
hyperplasia. (Courtesy of E. Ball) 
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Fig. 4 *¢ Above left: 


Deciduous upper cuspid with attached fibrous hyperplastic tissue. 


(Cour- 


tesy of B. Orban.) Above right: Crowns of permanent teeth exposed to allow them to erupt 
through the dense fibrous tissue. Below: Fibrous hyperplasia caused by diphenylhydantoin 


IODIOPATHIC FIBROUS HYPERPLASIA 
OF THE GINGIVA 


Patients are seen occasionally with gin- 
gival tissues so enlarged that the teeth 
are covered, or if the enlargement is 
present before eruption of the teeth, the 
dense fibrous tissues may interfere with 
eruption. Many such cases have been de- 
scribed and termed “primary hyper- 
trophy,”* “fibromatosis gingivae,”® “ele- 
phantiasis,”® “idiopathic fibromatosis,”’ 
“congenital macrogingivae,”* “gingi- 
voma,’”® or “hereditary hypertrophy of 
gums.”*° Fibromatosis is not a good term 
sinc “‘osis” means degeneration and this 
is not a degenerative condition. Idiopathic 
fibrous hyperplasia of gingiva seems 
better. 


Cases have been reported in the litera- 


sodium. Note typical stippled or pebbled surface. (Rowe Smith’s case 


; courtesy of B. Orban) 


ture by Mirolli,’® Ruggles,* and Blay- 
ney,'' as well as by many others. 


Clinical Description * In a typical case 
of idiopathic fibrous hyperplasia, the 
most striking observation is the large mass 
of firm, dense, resilient fibrous tissue that 


Ruggles, S. D. Primary hypertrophy of the gums. 
JADA 11:1204 (Dec.) 1924 

5. Bernier, J. L. Manual for the differential diagnosis 
of oral lesions. St. Louis, C. V. Mosby Co., 1942. 

6. Prinz, H., and Greenbaum, S$. Diseases of the 
mouth and their treatment. Philadelphia, Lea & Febiger, 
1939, p. 

7. Ziskin, D. E., and Silvers, H. F. Two cases of 
subgingival proliferative lesions of probable hormona! 
origin. J. Periodont. 14:89 (July) 1943. 

8. Byars, L. F., and Sarnat, B. G. Congenital macro 
gingivae (fibromatous gingivae) and hypertricesis. Ar 
J. Orthodont. & Oral Surg. 31:48 (Jan.) 1945. 

9. Ball, E. L. Gingivoma, or the 
gingivae. Bul. Cincinnati D. Soc. t1:15 (June) | 


10. Mirolli, A. La elefantiasi familiare delle gengive. 
Arch. Ital. di Chir. 29:401, 1931. 
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covers the alveolar ridges (See Fig. 3). 
In the most severe cases, both maxillary 
and mandibular ridges are covered with 
tissue so dense that on palpation one sus- 
vects some bony overgrowths, although 
roentgenographic studies of the alveolar 
bone show it to be essentially normal in 
quantity and quality. The hyperplastic 
tissue is essentially normal in color, is 
insensitive, and does not bleed easily. 
The patient complains only of the de- 
formity. 

In one case reported by Ruggles,‘ the 
gingivae were so large the lips were 
averted, and the central portion of the 
face pushed forward. The fibrous mat of 
tissue was almost one inch thick in the 
molar area, and three-quarters of an inch 
thick in the anterior region, and the 
arches were about one inch deep. The 
case reported by Ball was almost as se- 
vere (Fig. 3, below). 

The hyperplasia may be noted at an 
early age; Blayney" reported some cases 
were noted at birth; Perkoff*? described 
a case in a child of 3; Heath** presented 
a case in a child of 4% years of age 
which began when the patient was 21/2 
years old. In most of the severe cases, the 
teeth do not erupt normally through 
the dense fibrous tissue, or, when they 
do erupt, may be almost covered by the 
tissue. 


Etiology * The cause of the overgrowth 
of gingival tissue is not known, although 
it is probably genetic.* Murray™* reported 
on one family in which there were three 
persons with it, the youngest of the three 
being 2 years old. Weski’® stated that in 
39 people in five generations of one 
family, 7 men and 9 women had it, 
while 13 men and 10 women did not. 
Mirolli*® reported that in a family of 29, 
two showed definite indications and 12 
showed some symptoms of this deformity. 

In almost all of the cases some sys- 
temic defect was noted in addition to 
the hyperplasia. Humphrey’ cited 10 
persons, three of whom were “feeble- 


minded,” two were epileptic, one was 
deaf, one had “stunted growth” and two 
had hypertrichosis. Tomes'* reported that 
Julia Pastrana, the celebrated “hairy 
woman,” had considerable enlargement 
of the gums. Waterman’? mentioned 

woman of feeble intellect who was ex- 
hihited in Boston under the name of 
“bear woman,” showing huge hyper- 
trophied gums and a remarkable growth 
of hair over her body. Byars and Sarnat* 
also reported a case with hypertrichosis 
and “congenital macrogingivae.” In such 
cases an endocrine dysfunction should be 
considered as a possible etiologic factor. 


Histopathologic Findings * Histologic 
sections of idiopathic fibrous hyperplasia 
of the gingiva show a moderate hyper- 
trophy of epithelium, with a mild hyper- 
keratosis, and the production of long 
rete pegs. The principal cause for the 
enlargement is in the underlying stroma 
which shows dense collagen bundles (Fig. 
4, left). The fibrous tissue usually is well 
differentiated, with few young fibroblasts 
present. Occasional accumulations of 
chronic inflammatory cells may be pres- 
ent; these are probably caused by local 
irritation and are incidental findings. 


Treatment * Surgical removal of the ex- 
cess fibrous tissue is the only treatment 
of value, but the patient should be 
warned that recurrence of fibrous tissue 
may follow. Heath’® reports that Mr. 
Erickson in 1867 carefully pared off the 
excess tissue in a child of 2'% years, but 


11. Blayney, J. R. Hypertrophic gingivitis. 
Orthodon}. 3-139 (July) 1995. 

12. Perkoff, D. Primary oneraea’ hypertrophy of 
the gums. D Record 49:41! (Asa. 

13. Heath, C., and Tomes, C. . <a cases of hyper- 
trophy of the gums -< alveoli treated by operation. 
Brit. J. D. Sci. 22:18, 

14. Murray, J. On ae peculiar cases of molluscum 
fibrosum in children of one family. Medico Chir. Trans. 
56:235, 1873. 

15. Weski, H. 
Deutsche Monatschr. f. Zahnh. 38:557 (Dec.) 1920. 

16. Humphrey, G. M. Unilateral hypertrophy of the 
gums associated with other — chietly hyper- 
trophical unilateral. Ann. Surg. 3:1, 1886 


Angie 


Eiephantiasis hereditaria. 


the tissue had returned in five years. Ball® 
reported a case in which excess tissue 
was removed when the child was between 
the ages of 3 and 5, but the tissue gradu- 
ally enlarged again. 

Newby" was forced to extract a tooth 
for a 19 year old patient with idiopathic 
hyperplasia of the gingiva, and he noted 
that the excess gingival tissue disap- 
peared. Consequently, he extracted all of 
this patient’s teeth, and in three months 
noted an unbelievable reduction in the 
hyperplastic tissue. He trimmed off the 
remaining nodules, and constructed com- 
plete dentures for the patient. Since the 
hyperplasia is of the gingival tissue, and 
since the gingiva disappears when teeth 
are lost, this observation is not surprising. 
However, extraction of teeth is not always 
necessary, since in many instances ex- 
posure of the crown of the teeth will 
allow the underlying teeth to erupt and 
come into function. 


Right: Higher magnification of epi- 
thelium shown above. Note well devel- 
oped hornified layer. (Courtesy of 
E. D. Coolidge) 
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FIBROUS HYPERPLASIA CAUSED 
BY DIPHENYLHYDANTOIN SODIUM 


It is now well known that fibrous hyper- 
plasia of the gingiva often occurs as an 
undesirable side effect in the use of the 
anticonvulsant drug, diphenylhydantoin 
sodium. This drug is more effective in 
controlling convulsions than the bro- 
mides and barbiturates, and does not 
have the undesirable hypnotic effects, so 
its use results in an improvement of the 
general health and mental attitude of the 
patient. As a result, diphenylhydantoin 
sodium remains as the drug of choice 
for use in cases of epilepsy, even though 
toxic manifestations such as nausea, diz- 
ziness, dermatitis, diplopia, or nystagmus 
may occur. 


17. Newby, C. D. A report on 


hyper 


a ssc of 
D. A. 6:183 (April) 


trophied gum tissues. J. Canad 
1940. 


Fig. 5 * Left: Hyperplastic gingival 
tissue from mouth of 14 year old boy 
who had been taking diphenylhydan- 
toin sodium for about two years. Note 
chronic inflammatory reaction around 
epithelium and the hyperplastic con- 
nective tissue 
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Fig. 6 * Hyperplasia caused by use of diphenylhydantoin sodium in 24 year old patient with 


epilepsy 


ture 


Note lobulated gingiva with deep clefts on the labial and lingual aspects. Lower pic- 
was taken a year after gingivectomy which was done for esthetic reasons at patient’s 


request. Note that good home care has prevented much recurrence of the hyperplasia 


History * In 1938 Merritt and Putnam’*® 
reported that diphenylhydantoin sodium 
was a successful drug for the control of 
electrically induced convulsions in ani- 
mals, and soon after this the drug was 
found to be efficient on persons with 
epilepsy.** *° 

By 1939 reports began appearing that 
use of this drug caused an overgrowth 
of fibrous tissue, sometimes to an alarm- 
ing degree. Apparently only the gingival 
tissues are involved, since the deformity 
does not occur in edentulous areas, and 
nowhere else in the body does the fibrous 
tissue tend to proliferate. This condition 
is now well known, since many cases have 
been reported. 


Clinical Description * Gingival changes 
may begin as early as two weeks after 


diphenylhydantoin sodium therapy is in- 
stituted, but usually no enlargements are 
noted in the first two or three months. 
The first change usually is a painless hy- 
perplasia of the gingiva, starting with en- 
largement of an interdental papilla or 
two. The surface of the gingiva shows an 
increased stippling, and finally a “cauli- 
flower” or “warty,” granular, or “peb- 
bled” surface (Fig. 4, below). As the 
enlargement increases, the gingiva be- 
comes lobulated, with clefts remaining 


18. Merritt, H. H., and Putnam, T. J. A new series 
anticonvulsive drugs tested by experiments on ani- 
mals. Arch. Neurol. Psychiat. 39:1003 (May) 1938. 

19. Merritt, H. H., and Putnam, T. J. Sodium diphenyl 
hydantoinate in treatment of convulsive disorders. 
J.A.M.A, 111:1068 (Sept. 17) 1938. 

20. Putnam, T. J. Use of sodium diphenyl hydantoin- 
ate as an anticonvulsant. J.A.M.A. 112:2190 (May 27) 
939. 
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between each enlarged gingiva. Occasion- 
ally the enlargement begins as a “mar- 
ginal festoon” and gradually grows down, 
covering the crown. 

Palpation indicates the tissue is firm, 
dense, resilient, insensitive, and it shows 
no tendency to bleed even when severe 
pressure is used, unless the condition is 
complicated with a secondary and inci- 
dental inflammation caused by local ir- 
ritation or poor hygiene. Frequently the 
patient is unaware of the presence of the 
disease and usually the chief complaint 
concerns appearance. 

Since pronounced hyperplasia will in- 
terfere with the maintenance of good oral 
hygiene, the tissues adjacent to the teeth 
often will show the usual signs of local 
irritation—edema, hyperemia or cyano- 
sis, tenderness and tendency to bleed. 
Removal of the local irritations, when 
possible, will cause the inflammation to 
disappear but the fibrous tissue hyper- 
plasia remains. 

The location and size of the hyper- 
plasia vary in different mouths, and in 
different parts of the same mouth. The 
areas involved most often are the labial 
surfaces of the upper and lower anterior 
teeth. Occasionally the growth of tissue 
will result in movement of the adjacent 
teeth.® 

Not all patients taking diphenylhy- 
dantoin sodium will develop hyperplasia ; 
statistical studies since 1939 report the 
incidence of hyperplasia variously from 
2 to 62.5 per cent.?* 

This wide range can only be explained 
as representing differences in interpreta- 
tion by the observers, and differences in 
the length of time the drug had been 
administered. Most clinicians now ex- 
pect hyperplasia to occur in less than 
half the cases, and in one carefully made 
study”* only 10 per cent of 50 cases were 
severe, and only. one case showed an in- 
terference with function. 

Just why hyperplasia occurs in some 
but not in all cases when diphenylhydan- 
toin sodium is used is not known. At- 
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tempts have been made to correlate the 
hyperplasia with the size of the daily 
dosage of the drug, the sex, age, weight 
or height of the patient, and so forth, but 
no relation has been established. Appar- 
ently the length of time the drug has 
been taken is of some importance, since 
the incidence and severity of the hyper- 
plasia is higher in patients who have 
been under treatment for a long time. 
Some studies suggested: a relationship 
between vitamin C deficiency, diphenyl- 
hydantoin sodium, and the incidence of 
hyperplasia,****:** but more recent stud- 
ies have indicated that vitamin C is not 
a factor.2"** Since none of the findings 
associated with vitamin C deficiency 
usually are present (capillary fragility, 
petechial hemorrhages or gingivitis) it 
is probable that there is no relation be- 
tween hyperplasia caused by diphenylhy- 
dantoin sodium and avitaminosis C. An- 
other study failed to reveal any dietary 
deficiency as a basis for the hyperplasia.** 

Brandon” suggested that by-products 
of diphenylhydantoin sodium are se- 
creted by salivary glands, and cause a 
proliferation when contacting the gin- 
giva, but offered no evidence to support 
this thesis. No diminution in the quantity 


21. Monier, Leon. Gingivitis hypertrophica. Am. D. 
Surgeon 47:273 i 1927. 

22. Reader, Z. A. Gingival hyperplasia resulting 
from dipheny! hydonin sodium: a review of the litera- 
ture. J. Oral Surg. 8:25 (Jan.) 1950. 

23. Sterr, Leo; Ejisenbud, Leon, and Klatell, J. 
Analysis of oral reactions to Dilantin sodium. J. D. 
Res. 22:157 (April) 1943. 

24. Drake, M. E.: Gruber, G. M., and Haury, V. G. 
The effects of sodium diphenyl hydantoinate on the 
vitamin C level in tissues and vitamin excretions in 
— J. Pharmacol. & Exper. Therap. 71:268 (March) 
1941. 

25. Franke!, S. |. Dilantin sodium in the treatment of 
epilepsy. J.A.M.A. 114:1320 (April 6) 1940. 

26. Kimball, ©. P. The treatment of epilepsy with 
diphenyl hydantoinate. J.A.M.A. 112:1244 (April 
1) 


27. Burket Oral medicine; diagnosis 
Philodelphio. J. B. Lippincott Co., 1946 
363-366. 


28. Millhon, J. A., and Osterberg, A. E. Relation- 
ship between gingival hyperplasia and ascorbic acid 
in the blood and urine of epileptic patients undergoing 
treatment with sodium 5-5 diphenyl hydantoinate. 
J.A.M.A. 29:207 (Feb.) 1942. 

29. Brandon, S. A. Treatment of hypertrophy of the 
ingival tissue ceused by Dilantin sodium therapy. 
37:732 (Dec.) 1948. 
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of saliva occurs during diphenylhydan- 
toin sodium therapy*® so the tissues are 
not dried. 

One can conclude that the diphenyl- 
hydantoin sodium in some manner pre- 
disposes the tissues to gingival hyper- 
plasia, and that local irritations aggravate 
the condition. 


Histopathology * Biopsy studies show 
nothing dramatic. The stratified squa- 
mous epithelium covering the tissue is 
thick, with a thin keratinized layer. Rete 
pegs are long and mitotic figures are 
seldom seen (Fig. 5, left). 

In the corium an increase in the size 
and number of collagen bundles, as well 
as adult and young fibroblasts are found 
(Fig. 5, right). Usually areas of chronic 
inflammation (plasma cells and small 
round cells) are present, but they are not 
predominant and probably are a second- 
ary and incidental raanifestation. Occa- 
sionally areas of bone heteroplasia have 
been found.***? No one has reported any 
evidence that this tissue is malignant. 


Treatment * Since the hyperplasia from 
diphenylhydantoin sodium is painless and 
in itself harmless to the patient, no treat- 
ment is indicated until the deformity is 
so large that it interferes with mastica- 
tion, causes a malocclusion or is estheti- 
cally objectionable. If the size of the 
hyperplasia makes treatment desirable, 
discontinuing the use of the drug will re- 
sult in a gradual recession of the excess 
tissue. Most patients, however, prefer to 
continue the use of the drug, rather than 
to use a hypnotic. No relation has been 
shown between the degree of hyperplasia 
and the amount of diphenylhydantoin so- 
dium taken, but on general principles 
the dosage of the drug should be as low 
as is effective. 

Mesantoin (methylphenylethyl hydan- 
toin), a new drug sometimes substituted 
for diphenylhydantoin sodium, appar- 
ently will not cause hyperplasia of the 
gingiva, but this drug reportedly is not 
as satisfactory an anticonvulsant.** ** 


A second method of treatment is to 
remove the excess tissue surgically. Cau- 
tery, whether actual or chemical, is not 
recommended because of the density of 
the hyperplastic tissue, but a gingivec- 
tomy is easy to perform and the healing 
is uneventful. The patient should be 
warned that the deformity may recur 
(Fig. 6). 

If the hyperplasia is not too severe, 
conservative prophylactic procedures and 
vigorous home care to maintain good 
oral hygiene often will produce satisfac- 
tory results. In fact, if every patient who 
is placed on diphenylhydantoin sodium 
were to follow an effective program con- 
sisting of regular dental care and good 
home care, most cases of diphenylhydan- 
toin sodium hyperplasia could be pre- 
vented or kept mild. Stammers and 
Bromley** recommend the use of roent- 
gen ray therapy with a gingivectomy, but 
this procedure does not seem to be indi- 
cated since from the pathologic picture 
one would expect little benefit. 

If all teeth are extracted, the hyper- 
plasia will disappear, but this cannot be 
recommended unless the teeth are beyond 
repair. 


COMMENT 


Just why proliferation of fibrous tissue 
occurs in one case and not another de- 
pends on factors not known. Nor is it 
known just how the overgrowth of fi- 
brous tissue is formed. Probably there is 
some proliferation because of irritation 
to fibroblasts in the area; also often first 


30. Thoma, K. H. Oral aah 4. 3. St. Louis, 
-1137. 


C. V. Mosby Co., 1950, p. 574, II 

31. Zegarelli, E. V., and Ziskin, D. E. Bone hetero- 
plasia in a case of Dilantin hyperplastic gingivitis. Am. 
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March) 1943. 

32. Aird, R. B. Treatment of epilepsy with methy! 
phenylethyl hydantoinate (Mesantoin). California Med. 
68:141 (March) 1948. 

33. Malan, G. M., and Harrison, G. G. Mesantoin 
treatment of epilepsy. South African M. J. 23:516 
(June) 1949. 

34. Stammers, A. F., and Bromley, J. F. Hypertrophy 
of the gum associated with epanutin therapy. Brit. 
D. J. 86:10 (Jan. 7) 1949. 


there is an edema present, then a col- 
lection of chronic inflammatory cells, in- 
cluding small lymphocytes which can 
become fibroblasts.*° The fibroblasts, of 
course, form the dense bundles of col- 
lagen found in fibrous hyperplasia of the 
gingiva. 

Moore*® states that there is no sharp 
line of distinction between hyperplasia of 
connective tissue and neoplasia of fibro- 
blasts, hence there are a number of con- 
ditions which resemble fibromas but 
which should not be so designated. 
Keloid is one such condition, and fi- 
brous hyperplasia of the gingiva is an- 
other. Although these conditions are 
definitely functionless growths which 
tend to recur when removed and which 
resemble fibromas microscopically,® they 
do not show unlimited growth, they may 
involve one or many gingivae, and their 
distribution is different from that of a 
neoplasm. They are not encapsulated and 
have never been reported to be precan- 
cerous. 


Hormonal gingivitis 


ENGEL . . . VOLUME 44, JUNE 1952 © 69! 


SUMMARY 


1. Fibrous hyperplasia of the gingiva 
commonly is found in a mild form, and 
occasionally it can be extensive enough 
to interfere with eruption and function 
and hence require surgical removal. 

2. The cause of fibrous hyperplasia 
apparently is local irritation of gingival 
tissue which has a predisposition to fi- 
brous tissue hyperplasia. Hyperplasia of 
gingiva will occur in about half of the 
patients using diphenylhydantoin sodium. 

3. Treatment includes surgical re- 
moval and the institution of procedures 
to insure excellent oral hygiene. The en- 
largements often recur. 

4. Fibrous hyperplasia of the gingiva 
should not be classed as a neoplasm nor 
be considered precancerous. 


35. ximow, A. A.. and Bloom, W. Histolesy. ed. 
4. Phitedelonien W. B. Saunders Co., 1942, 

W. B. Saunders Co., 1944 


It has been known for many years that 
the gingival tissues undergo changes in 
association with various constitutional 
states. However, only during the last 15 
years or so has more definitive evidence 
been uncovered to show the relation be- 
tween endocrine states and gingival dis- 
ease. 

In the study of the gingival histopa- 
thology in these conditions the emphasis 
has been on the epithelial changes. This 
is readily understood in view of the in- 
fluence of the work of Papanicolaou’ 


Milton B. Engel, D.D.S., M.S., Chicago 


and of others who earlier had shown the 
effects of sex hormones on vaginal epithe- 
lium and who had described the varia- 
tions of the vaginal smear during the sex 
cycle. 


A portion of the author's work cited here has been 
supported by grants from the Surgeon General's Office, 
Department of the Army. 

From the departments of applied materia medica 
and therapeutics and orthodontia, University of Illinois 
College of Dentistry, Chicago. 
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CONNECTIVE TISSUE CHANGES 
CAUSED BY HORMONE ACTION 


In this article the influence of some endo- 
crines on connective tissue will be dis- 
cussed and an attempt will be made 
to show how alterations in the connective 
tissue caused by hormone action could 
explain some clinical disturbances ob- 
served in the gingival tissues. This is best 
introduced by a consideration of some 
new ideas about connective tissue. 

Connective tissue consists of cells, and 
of extracellular components; namely, 
fibers, tissue fluid and a ground substance. 
This ground substance is formed largely 
of a carbohydrate-protein (glycoprotein) 
complex which is believed to be organ- 
ized at the submicroscopic level as a 
polymer. Gersh and Catchpole? have 
suggested that the degree of polymeriza- 
tion varies depending on the state of the 
tissue. Thus, loose connective tissue is 
thought to contain ground substance in 
a low degree of polymerization, while 
hard tissues are thought to be character- 
ized by highly polymerized ground 
substances. Changes in the aggregation 
of the glycoprotein may contribute to the 
physical and chemical reactivity of the 
ground substance. 

At the interface between the connec- 
tive tissue layer and epithelium, in skin, 
gingiva and in other tissues, the ground 
substance is altered in a special way. 
This zone together with the embedded 
fibers is termed the “basement mem- 
brane.” The changes which the basement 
membrane undergoes in physiologic and 
pathologic states serve as an index of 
more generalized changes in the adjacent 
ground substance. 

Studies of the ground substance at the 
microscopic level have received a con- 
siderable impetus from (1) the applica- 
tion of freezing-drying fixation and (2 
the development of specific histochemical 
reactions. Through the use of freezing- 
drying fixation it has been possible to 
retain constituents which ordinarily 


might dissolve and diffuse through the 
tissues. In addition, by this method the 
denaturation and consequent alteration 
of tissue proteins is avoided so that 
further attempts at their characterization 
in tissue sections can be validly made. 
The recently developed periodic-acid 
leucofuchsin reaction** is highly specific 
for carbohydrate-containing substances. 
This reaction, when used following treat- 
ment of tissue sections with various 
buffers, reagents and enzymes, is valuable 
in the coarse characterization of ground 
substance. 

It can be shown that the major con- 
stituents of the glycoprotein ground sub- 
stance are relatively insoluble in water 
(unless the tissues are permitted to swell 
for long periods) under most circum- 
stances. Despite this apparent stability 
which is characteristic of a highly poly- 
merized structure, the ground substance 
displays a high degree of lability. In cer- 
tain states large amounts of water soluble, 
alcohol insoluble carbohydrate may be 
extracted from the connective tissue. 
Thus, with the aid of histochemical tech- 
nics it is possible to show that in inflam- 
mation, in tumors and in connective 
tissue about growing organs such as the 
ovary? or teeth,’ the ground substance 
contains large amounts of these water 
soluble, alcohol insoluble carbohydrates. 

Gersh and Catchpole? proposed that 
these residues arose from enzymatic de- 
polymerization of the highly polymerized 
glycoproteins of the ground substance, 
and they postulated that these enzymes 
were liberated by the cells of the connec- 
tive tissues. It is possible also that this 
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water soluble material represents an 
altered secretory activity of the connective 
tissue cells in some states. 

It has become increasingly clear that 
these changes in connective tissue can 
occur in response to hormone influence. 
Two striking examples which may be 
cited occur in the cases of the guinea pig 
pubic symphysis® and in the sex skin of 
the monkey.’ In these instances it has 
been possible to define the nature of the 
connective tissue changes in somewhat 
different terms. The implications of this 
work may be extended to connective 
tissue generally and to the gingiva 
specifically. 

Physicochemical methods and theory 
have been employed in studying the 
changes in the ground substance of the 
pubic symphysis of the guinea pig as the 
symphysis relaxes in pregnancy or under 
the influence of the hormone-like sub- 
stance, relaxin.* It was concluded that 
the connective tissue behaves in such a 
manner as to indicate the presence of 
negatively charged immobile macromole- 
cules. As the symphysis relaxes preceding 
parturition it appears that the density 
of these negatively charged aggregates is 
reduced. Because of the presence of acidic 
groups in such compounds as hyaluronic 
acid and chondroitin sulfuric acid in the 
ground substance glycoprotein, one might 
expect these large molecules to display 
negative charges at physiologic pH. 

Similar changes can be induced in sex 
skin with some hormones. Under the in- 
fluence of gonadotrophic hormones, act- 
ing through the ovary, or of estrogen ad- 
ministered directly, the sex skin in the 
monkey shows a clear response. The skin 
swells in the course of a few days. Elec- 
trochemical studies of this tissue have 
been made which show that with the 
swelling the density of negatively charged 
colloid is reduced. Preliminary studies 
on the gingiva of these animals show that 
they follow a similar course. This inter- 
pretation is supported by histochemical 


study of the sex skin. Administration of - 
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the sex hormones (estradiol and gonado- 
trophin) leads to an increase in the 
amount of alcohol insoluble, water 
soluble carbohydrate. The basement 
membrane is attenuated and the demon- 
strable ground substance is reduced. 

The electrochemical studies reveal a 
difference in the interaction of ground 
substance colloid with potassium and 
sodium ions. While potassium mobility is 
greater than sodium in water, this situa- 
tion tends to become reversed in highly 
polymerized ground substance, and potas- 
sium ion relative mobility then bears an 
inverse relation to the degree of aggrega- 
tion of the ground substance. The selec- 
tive reaction with cations implicates the 
connective tissue in a fundamental role 
in electrolyte and water metabolism. 

As a result of these studies of endocrine 
influences the presence of a heterogeneous 
system in the ground substance has been 
postulated. That is, the coexistence of at 
least two phases which are in equilibrium 
is presumed. One of these is a colloid- 
rich, water-poor phase, the other is water- 
rich, colloid poor (the glycoprotein of 
ground substance is here designated 
“colloid”). In solid fibrosed states the 
colloid-rich phase is thought to predomi- 
nate while in edema or in boggy tissues 
the water-rich phase is believed to form 
the larger component. The uptake or 
loss of water and salts by tissues could be 
regulated by an exchange between the 
two phases without affecting the cells 
or the blood. This would lead to changes 
in the relative quantities of the phases 
but the composition of each of the phases 
would remain constant. Through this ar- 
rangement the connective tissue of the 
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skin and of the gingiva are thought to 
contribute to the maintenance of homeo- 
stasis. 

Through histochemical and analytical 
studies it has become clear that in many 
“hyperplastic” or inflammatory states, 
and in some degenerative conditions, the 
gingiva contains large amounts of water 
soluble mucoprotein carbohydrate which 
is conceived to represent excessive 
amounts of water-rich colloid-poor phase. 
Thus in normal gingiva, when the muco- 
protein is extracted and estimated, one 
finds an average of 250 mg. of carbo- 
hydrate per 100 Gm. of dry tissue. In 
inflamed gingiva the average value is 
around 400 mg. per 100 Gm. 

These preliminary considerations lead 
to a somewhat more rational understand- 
ing of the clinical entities which will be 
discussed. 


PREGNANCY GINGIVITIS 


During pregnancy the entire endocrine 
system is involved. There is evidence of 
heightened secretion of steroid hormones 


by the ovaries, adrenal glands and 
placenta, and of increased production of 
anterior pituitary-like hormones. In later 
stages, the relaxation hormone also may 
be present. 

In view of the effects of hormones on 
connective tissue it is not surprising that 
in some women there are gingival dis- 
turbances during pregnancy. There are 
a number of comprehensive reviews of 
this problem together with original mate- 
rial.°"'* The clinical condition may vary 
from a localized inflammation of the 
gingival margin, particularly about the 
anterior teeth, to generalized involvement 
of the interdental papillae and of the 
free gingival margin. Occasionally the 
swelling of individual papillae may be so 
extensive as to give rise to the so-called 
“pregnancy tumor.” Many inflammatory 
swellings which may have been present 
before pregnancy have a tendency to 
develop further during this period. 


The characteristic findings reported 
after histopathologic examination are 
hyperplasia of the epithelium in the 
stratum germinativum and degenerative 
changes in the stratum spinosum with 
pearl formation. The connective tissue 
changes described are similar to those 
seen in inflammation. In “pregnancy tu- 
mors” the characteristic connective tissue 
change centers about increased capillary 
proliferation. 

Some clinicians recommend surgical 
treatment of the larger masses such as the 
so-called “pregnancy tumors.” Others 
point out that these may regress and dis- 
appear without such drastic treatment. 
While pregnancy does lead to definite 
changes, there is a considerable body of 
opinion that favors the view that in a 
normal mouth where hygiene is good 
this condition will not develop. The 
logical development of such a view is 
that local treatment can restore a normal 
tissue state. However, there is consider- 
able evidence that pregnancy can induce 
primary changes in tissues, including 
gingival tissue, independent of initial 
lowering of tissue resistance. Local treat- 
ment or maintenance of conscientious 
home care are beneficial. Following par- 
turition and the resumption of normal 
hormonal levels, there usually is a regres- 
sion of the gingival changes. 

CYCLICAL CHANGES IN THE GINGIVA 
Similar effects to those observed in preg- 
nancy are observed during the female 
sex cycle. Thus swelling, edema and 
reddening of the gingival margin occur 
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in the period just preceding menstruation. 
Gingival bleeding is elicited easily or even 
may occur spontaneously. Following 
menstruation there is a regression of these 
changes. Apthous lesions in the oral 
cavity may occur concurrently. Reports 
have appeared describing the coexistence 
of similar lesions in the oral cavity and 
in the vagina.**:?*:*® Recent attempts to 
establish a cyclical variation in epithelial 
smears from the oral cavity have not 
been successful.*** *® 

While the hormonal background of 
these disturbances is assured, it is not at 
all clear which hormones are involved. 
If these lesions are considered homologous 
to the reactions of the endometrium they 
may represent a heightened reactivity of 
the connective tissue to estrogen with- 
drawal or to a change in the estradiol- 
progesterone ratio. The precise etiology 
of these cyclical changes can become 
known only as the physiology of men- 
struation becomes better understood. 

Gynecologists have treated patients 
with apthous lesions by using anterior 
pituitary extracts which contain gonado- 
trophins. Since the exact hormonal 
mechanisms remain obscure in these 
cyclical gingival changes it would appear 
that they are best treated by local sup- 
portive measures. 


PUBERTAL GINGIVITIS 


During the pubertal period it is not un- 
common to observe gingival changes in 
both boys and girls. A generalized gingival 
hypertrophy may result. The interdental 
papillae are swollen and boggy. A number 
of such cases have been reported in de- 
tail by Coolidge’® in his study of hyper- 
trophic gingivitis. While this condition 
may be excited by the poor oral hygiene 
of the hasty adolescent the predisposing 
factor undoubtedly is the hormonal state. 
In patients of this group orthodontic 
treatment frequently excites a hyper- 
trophic response which previously was 
mild or even absent. The histopathologic 
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changes which have been reported are 
essentially those characteristic of chronic 
inflammation and they are similar to 
those noted in pregnancy or menstrua- 
tion. Treatment in these cases depends 
on local measures such as removal of 
local irritations from calculus or fillings 
and the restoration of oral hygiene. Mild 
astringents may be of value. The condi- 
tion is transient and disappears following 
the obscure endocrine adjustment which 
occurs in adolescence. 


CHRONIC ATROPHIC 
SENILE GINGIVITIS 


Atrophic changes may develop in the oral 
mucosa and particularly in the gingiva 
following the menopause. The tissues be- 
come pale and anemic and grayish white 
patches may appear. The patients com- 
plain of dryness and a burning sensation. 
There may be gingival bleeding. Similar 
changes sometimes occur in the genital 
tract. 

Histopathologic examinations show be- 
ginning atrophy of the prickle cell layer 
with occasional early keratinization of 
the corneum and there may be varying 
stages of leukoplakia.”” Connective tissue 
changes have not been described. 

Since the climacteric is associated with 
diminished production of estrogen it has 
been assumed that absence of these hor- 
mones is responsible for the gingival dis- 
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turbances. Accordingly, the parenteral 
administration of estradiol and diethyl 
stilbestrol and the use of these substances 
in ointments have been recommended.'**° 
Reversal of atrophic changes, restoration 
of the gingiva to their normal pink color, 
and disappearance of subjective symp- 
toms have been reported. 


CHRONIC DESQUAMATIVE GINGIVITIS 


\ desquamative type of gingivitis is en- 
countered occasionally.**: The gingiva 
is covered by multiple raw, bleeding 
areas. The epithelium is lifted easily from 
the underlying connective tissue; it may 
peel spontaneously. The lesions may be- 
gin as vesicular eruptions which break, 
leaving raw connective tissue surfaces ex- 
posed. While some writers claim that the 
lesions do not occur in edentulous areas 
this is not a constant observation. During 
acute phases the cervical lymph nodes 
may be enlarged. 

The lesions cause a good deal of dis- 
comfort and ‘soreness. While there are 
periods of remission, these are short and 
incomplete and the disturbance may per- 
sist for many years. This condition occurs 
predominantly in women, although men 
are sometimes affected. In most in- 
stances the onset is around the meno- 
pause, and other pathologic conditions, 
such as lichen planus and breast tumors, 
have been found in association with the 
gingival disturbance. Ziskin and Zega- 
relli?* were among the first to suggest that 
some dysfunction involving the sex hor- 
mones was responsible 

As a result of studies conducted in the 
laboratory of the University of Illinois 
College of Dentistry*' it has been shown 
that profound changes occur in the con- 
nective tissue ground substance in these 
cases. The basement membrane either is 
absent or attenuated and the ground sub- 
stance is believed to be depolymerized as 
suggested by its changed reactivity with 
the periodic-acid leucofuchsin stain. Ab- 
normally large amounts of alcohol in- 
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soluble, water soluble carbohydrate may 
he extracted. The glycoprotein cementing 
substance between the epithelial cells also 
is affected. This, together with the base- 
ment membrane alteration, probably 
contributes to the ready loss of the epithe- 
lial layer. It has been suggested that these 
changes may be caused by the production 
of increased amounts of depolymerizing 
enzymes in the connective tissue. It is 
also possible that there is a failure in the 
synthesis of ground substance, such that 
the water-rich, colloid-poor phase pre- 
dominates. 

A treatment, either by local application 
or by injection of estrogenic hormones, 
has been suggested.*° However, these 
measures are not always of value. Surgical 
removal of the tissue results in a tempo- 
rary improvement at the site of excision. 
Subsequently the lesions may recur. 
Treatment with antibiotics has been ‘un- 
successful although such measures may 
reduce the secondary infection. On the 
whole this condition does not respond 
well to any known measures. 


SUMMARY 


In many of the conditions mentioned, 
such as pregnancy and puberty, the 
endocrine activity represents a physiologic 
alteration. The organism is making a 
transition and during the period of ad- 
justment there are transient symptoms in 
target tissues. While the connective tissue 
changes in all of these conditions have 
not been completely investigated, it ap- 
pears that they are closely related (with 
the exception of atrophic gingivitis). This 
is not to say that the same hormone or 
hormones are involved in each instance, 
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but rather that the range of response in 
connective tissue to any stimulus is neces- 
sarily circumscribed. However, certain in- 
herent qualities of the tissues at different 
periods may affect the manner in which 
they respond to hormones. 

In pregnancy gingivitis, in pubertal 
gingivitis, in gingivitis associated with 
menstruation, as well as in the extreme 
case of desquamative gingivitis, there are 
abnormal amounts of water soluble, alco- 
hol insoluble glycoprotein residues in the 
tissues. This may reflect either dis- 
turbances in the synthesis of ground 
substance or increased activity of depoly- 
merizing enzymes, or both. Shifts in the 
water and electrolyte metabolism are 
implicit in these changes of ground sub- 
stance. 


CLINICAL USE OF HORMONES IN 
TREATMENT OF GINGIVAL DISEASE 


From both animal experiments and 
clinical trial in human patients it has 
been shown that hormones exert an in- 
fluence on the state of the gingival tis- 
sues. The work of Ziskin and his 
collaborators with estrogens and with 
some gonadotrophins has shown the pos- 
sibility, at least for clinical improvement, 
with the former, particularly in des- 
quamative gingivitis. The use of estrogens 
in atrophic gingivitis also appears promis- 
ing. However, the finding of Ziskin and 
co-workers**:?* that some gonadotrophins 
apparently cause undesirable gingival 
changes should not be overlooked. 


Lord Kelvin. 


and unsatisfactory 


Knowledge * If you can measure that of which you speak, and can express it by a number, 
you know something of your subject: but if you cannot measure it, your knowledge is meager 


ENGEL . . . VOLUME 44, JUNE 1952 © 697 


While there is considerable literature 
dealing with the gingival symptoms 
caused by endocrine disturbance, there 
are relatively few reliable reports on the 
matter of endocrine therapy. It is to be 
expected that with the tremendous im- 
petus given to endocrinology by the 
investigations on the steroid hormones, 
the effect will radiate to oral medicine. A 
thoughtful person is forced to conclude 
that endocrine therapy, even in the prac- 
tice of medicine, despite some notable 
exceptions, remains in many respects al- 
most empirical, if not dangerous. The 
secondary effects of a hormone may be 
more undesirable than the apparent 
ameliorative action. This has been shown 
many times in the case of cortisone. With 
the sex steroids the possible carcinogenic 
effects cannot be ignored. 

In many instances the question is not 
simply one of hormone insufficiency or 
excess. The interrelations between the 
endocrine glands is complex and incom- 
pletely understood. Many of the effects 
on the target tissues remain unknown. 
It would seem prudent, therefore, to 
recommend consultation with an endo- 
crinologist in those cases of persistent 
hormonal gingivitis where hormone treat- 
ment appears to be the only solution. 
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Oral manifestations of the blood diseases 


F. M. Wentz, D.D.S., Chicago 


Some blood diseases have obvious effects 
on gingival and periodontal tissues. 

Although each of the blood dyscrasias 
is an entity, certain basic changes in the 
blood recur frequently in various condi- 
tions. Anemia, leukopenia and thrombo- 
cytopenia are observed in many disorders 
of the hemopoietic tissues and, whenever 
present, are likely to produce the same 
signs and symptoms.’ Symptoms in the 
mouth often are the earliest signs of the 
disease and the patient will seek aid of 
the dentist first. Pallor and decreased 
reparative powers are attributable to 
the anemia; ulceration of mucous mem- 
branes and apical abscess to the leuko- 
penia; petechiae and bleeding from the 
mucous membranes to the thrombocy- 
topenia.? 

The blood dyscrasias generally are 
considered in connection with diseases 
of the white blood cells, diseases of the 
red blood cells, and hemorrhagic diseases. 


DISEASES OF THE WHITE BLOOD CELLS 


Leukemia * Leukemia is a fatal disease 
in which there is considerable increase 
in the number of white blood cells as a 
result of a “neoplastic proliferation” of 
the leukoblastic tissues.® 

The disease is widely distributed; no 
race or groups of people are immune. 
The disease also has been described in 
many species of animals. Weinmann‘ has 
shown a leukemic infiltration of the pe- 
riodontal tissues of rat molars. 


The disease may occur at any age and 
in either sex. However, the various types 
appear at different ages. An acute leu- 
kemia is most prominent in the first five 
years. Chronic myelogenous leukemia is 
most common in the decade between 25 
to 35 years of age; chronic lymphatic 
leukemia between the ages of 40 and 60. 

Changes of the oral and gingival tis- 
sues in these diseases have been noted 
and clinical variations have been de- 
scribed according to the type of leu- 
kemia. 


Clinical Studies * In acute leukemia the 
first manifestations are in the head and 
neck. These manifestations are aching 
of teeth without caries; enlargement of 
submaxillary, submental and cervical 
nodes occurring especially in monocytic 
and lymphatic nodes, and swelling of 
lips and face. 

The gingival picture is one of necrosis, 
ulceration, spontaneous hemorrhage and 
hyperplasia. Gingivitis and stomatitis are 
among the earliest symptoms of acute 
leukemia.® 
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Forkner,® Burket,’ Love,* Cook,*® Mal- 
lett and Guralnick,*® Armbrecht and Ap- 
ple,** and Saghirian and Jones’? Have 
compiled data on the oral symptoma- 
tology. 


Histologic Studies * The altered blood 
formation is reflected in the gingiva and 
periodontal tissues. In acute myeloid 
leukemia the normal mature leukocytes 
in a simple gingivitis are replaced by 
immature leukocytes. These cells arise 
in the bone marrow where altered hemo- 
poiesis is occurring, and after circulation 
in the blood, migrate to areas of inflam- 
mation, in this instance the gingiva. 
Weinmann’ suggests this should be 
termed a leukemic gingivitis. 

Burket'* has endeavored to correlate 
the histopathologic changes and clinical 
symptoms of acute leukemia. He related 
the necrosis to the thrombosis of blood 
vessels, and the tissue enlargement to ex- 
travascular accumulation of abnormal 
cells. Karcher and McCarthy also de- 
scribe a heavy infiltration of the lamina 
propria with monocytic cells in a case 
of acute monocytic leukemia. 

De Aprile*® referred to the histologic 
picture in the gingiva as a granuloma, 
and observed that, similar to scurvy, 
there was no tendency for organization 
of the fibrous connective tissue. Ber- 
berich’® concurred with de Aprile and 
refers to a scurvy-like character of the 
lesions and to the infiltrations which 
grossly give the tissue the aspect of a 
tumor. 

Mason"? and Thoma® describe an in- 
filtration of cells in the gingiva with im- 
mature cells characteristic for the type 
of disease predominating. 

Wentz"* studied the case histories of 
149 patients in relation to the oral find- 
ings. Pallor, hyperplasia of the gingiva, 
spontaneous hemorrhage, petechiae z»1d 
ulceration showed a higher incidence in 
the acute than in the chronic forms. 
Biopsy specimens of 13 patients were 
studied. A diagnosis could be made in 
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those patients with acute myelogenous 
leukemia. An infiltration of immature 
myeloid elements was noted. Some of the 
immature cells exhibited mitotic activity. 
A pocket smear showed similar immature 
cells. No characteristic gingival changes 
were noted in patients with chronic 
myelogenous and lymphatic leukemia. 


Agranulocytosis * The disease is charac- 
terized by reduction in the number of 
granulocytes in the peripheral blood. The 
other blood elements are not affected. 
Gingivitis and stomatitis are both fre- 
quent and early symptoms of acute 
agranulocytosis. Histologic sections of 
the gingival tissue in this disease have 
been studied in only a few cases. In a 
case of agranulocytosis’® with aplasia of 
the granulocytic elements in the bone 
marrow, histologic examination of a 
singival papilla showed a lack of kera- 
tinization of the epithelium and edema 
of the deeper epithelial layers, and edema 
and hyperemia of the subepithelial con- 
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nective tissue. The narrow zone sur- 
rounding the necrotic area was infiltrated 
by plasma cells, macrophages, and lym- 
phocytes. Neutrophilic leukocytes were 
absent. Many of the plasma cells were 
binucleated and trinucleated. The capil- 
lary endothelial cells were swollen and 
migration from the capillaries was re- 
duced to a few lymphocytes and macro- 
cytes. 

The lesions in the oral cavity usually 
begin with a hemorrhagic cyanotic area 
which becomes sharply demarcated, ne- 
crotic, and soon ulcerates. The ulcer is 
covered by a dirty yellow gray or green- 
ish black membrane. This appearance 
suggests there is a breaking down of the 
tissue because of the absence of neutro- 
phils.’ 


DISEASES OF THE RED BLOOD CELLS 


Anemia * Pallor is the most. striking 
symptom of anemia. A patient with nor- 
mal coloration in the buccal and pharyn- 
geal mucous membranes and conjuncti- 
vae rarely will be found to be anemic. 


Pernicious Anemia * Pernicious anemia 
is a deficiency disease caused by a lack 
of specific substance necessary for growth 
and development of the erythrocyte. The 
characteristic sore tongue or glossitis may 
he its earliest symptom and may appear 
when there is little or no anemia.”° After 
several attacks of glossitis the epithelium 
of the tongue atrophies and the papilla 
disappear and the smooth glazed tongue 
characteristic of pernicious anemia _ re- 
mains.* 


Polycythemia * In direct comparison to 
the anemias, this is a disease character- 
ized not by too few but by too many red 
cells which may number 8,000,000 per 
cu.mm. or more. The patient shows a 
dusky deep red color of the mucous mem- 
brane together with a hemorrhagic ten- 
dency, the cause of which is often un- 
known.? 
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HEMORRHAGIC DISEASES 


Hémorrhage into or from the mucous 
membranes or gingiva may be the first 
sign of disorder of the hemopoietic or- 
gans. In general the mechanism of bleed- 
ing results from one or more of the fol- 
lowing: (1) Quantitative or qualitative 
changes in the platelets; (2) disturbances 
in clotting mechanism, and (3) increased 
permeability of capillary walls.’ 


Thrombocytopenic Purpura * This is a 
symptom complex manifested by hemor- 
rhages into the skin and from mucous 
membranes and_ gingiva. Idiopathic 
thrombocytopenic purpura occurs most 
frequently in children, and the female 
sex. 

The hemorrhages are associated with a 
reduced platelet count, prolonged bleed- 
ing time and a normal coagulation time. 
The clot is nonretractile. 

Usually the bone marrow shows ade- 
quate megakaryocytes, a finding which 
in most instances assumes a satisfactory 
platelet response following splenectomy. 


Hemophilia * In hemophilia the symp- 
toms depend on a defect in the coagula- 
tion mechanism. It is a hereditary dis- 
ease characterized by the transmission 
of a sex-linked recessive Mendelian defect 
characterized by recurring hemorrhages 
throughout life. The disease almost al- 
ways occurs in the male. and is trans- 
mitted by females. The most frequent 
sites of hemorrhage are the mouth, lips, 
gingiva, and tongue. Except for pro- 
longed coagulation time, all blood stud- 
ies are normal. 

Bleeding resulting from _ increased 
capillary permeability in which the plate- 
let count is normal is observed in such 
chronic diseases as nephritis, intoxica- 
tions and scurvy. 
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CONCLUSIONS 


Diseases of the hemopoietic organs often 
are manifested by local signs and symp- 
toms in the gingiva, periodontal tissues 
and oral cavity. In all these diseases 
characteristic pathologic changes will 
occur not only in the periodontal tissues 
but also in other organs, and since this 
is true, it is not possible to compare 
these periodontal symptoms of a systemic 
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disease with other periodontal diseases.” 

In acute leukemia, a myeloid or mono- 
cytoid infiltration is a gingival manifes- 
tation of systemic disease and is specific 
in that a diagnosis could be made from 
the biopsy alone on the recognition of 
the characteristic immature leukocytes."* 


Orban, 
eriodonta!l diseases. J. 


B. Symposium on systemic aspects of 
Periodont. 19:123 (Oct.) 1948. 


The term “periodontitis” designates the 
pathologic changes of the periodontal 
tissues, inflammatory in character. These 
changes involve the gingiva, the cemen- 
tum, the periodontal membrane, the 
alveolar bone and the alveolar process. 
Periodontitis can be classified from a 
topographical point of view according to 
the initial attack as (1) apical periodon- 
titis and (2) marginal periodontitis. 
Marginal periodontitis is termed by many 
“periodontitis simplex,” to differentiate 
it from “periodontitis complex.” The lat- 
ter is a secondary inflammation following 
the degenerative changes of periodonto- 
sis. Periodontitis simplex, or marginal 
periodontitis, on the other hand, de- 
velops as a deeper penetration of a 
gingivitis. Marginal periodontitis should 
not be confused with the clinical and 
pathologic picture of horizontal atrophy 
that is of a noninflammatory, regressive 
character. The present discussion will be 
limited to marginal periodontitis. 

With this definition in mind it is pos- 
sible to scrutinize and evaluate the opin- 
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ions of different authors on this subject, 
although these may be hidden under such 
ill-defined terms as “periodontoclasia,” 
“pericementitis,” or “alveolar pyorrhea.” 


ETIOLOGY 


Marginal periodontitis, by definition, is 
the inflammatory reaction of the perio- 
dontal tissues to any kind of irritation. 
Although a hematogenous propagation 
of microorganisms into the periodontal 
tissue—for example, of tubercle bacilli— 
has been observed, the blood-borne in- 
fection of the periodontal tissues is so 
rare that hematogenous periodontitis 
can be omitted from this discussion. The 
overwhelming majority of cases of 
periodontitis are initiated by an irritation 
of the gingival surface resulting first in a 
gingivitis. Therefore the etiologic factors 
for gingivitis and marginal periodontitis 
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are the same. The inflammation in the 
periodontal tissue can be caused by physi- 
cal and chemical irritants or by biotic 
irritants. 

The severity and the degree of progress 
of the inflammation from the gingiva 
into the supporting tissue apparently de- 
pend not only on the intensity of the 
irritation but also on the resistance of 
the periodontal tissues. The nornial re- 
sistance of the periodontal tissues may be 
diminished by systemic factors—for ex- 
ample, by nutritional deficiencies or hor- 
monal disturbances; by local factors such 
as occlusal trauma, or by degenerative 
diseases of the periodontal tissues such as 
periodontosis. 


Physical Irritants * It is generally ac- 
cepted that impaction of food, caused 
through neglect of oral hygiene or 
through loss of contact between two 
teeth, crowding of teeth, proximal cari- 
ous lesions or overhanging margins of 
fillings and crowns, will lead to gingivitis 
and marginal periodontitis. 

Deposition of calcium salts in materia 
alba which leads to formation of calculus 
deposits is one of the most frequent 
causes of inflammatory periodontal dis- 
eases. 


Biotic Irritants * Barrett,’:? in 1914, 
found Endamoeba gingivalis in periodon- 
tal pockets of 46 patients but was unable 
to find them in seven individuals with 
normal periodontal tissues. His findings 
were confirmed by Bass and Johns’ and 
by Kofoid.* However, Dobell® has stated 
that there was not sufficient evidence 
that the Endamoeba gingivalis caused 
marginal periodontitis. 

Miller® isolated 22 
species from 27 
periodontitis, 


different bacterial 
cases of marginal 
identifying only Staphy- 
lococcus albus and Staph. aureus. Kirk- 
patrick’ found pneumococci in lateral 
abscesses. Goadby® and many others fre- 
quently cultivated the following organ- 
isms: staphylococci, streptococci of many 
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types, pneumococci, members of the 
genus Neisseria, Gaffkya tetragena, Bacil- 
lus cloacae, coliform bacilli, diphtheroids, 
lactobacilli, leptothrices and yeasts. 

A number of investigators found spiro- 
chetes, with or without fusiform bacilli, 
in periodontal lesions. Present-day knowl- 
edge of the bacteriology of periodontal 
diseases is summarized by Appleton,’ who 
reviews the literature exhaustively. He 
states that the results of bacteriologic 
studies “indicate that no particular spe- 
cies can be incriminated as the specific 
etiologic factor and that in most, if not 
all, cases we are dealing with a mixed 
infection.” 

Further investigations are needed to 
decide whether microorganisms enter 
and can survive in living tissues. Most 
investigators are of the opinion that the 
development of marginal periodontitis 
is caused by the toxins produced by the 
organisms thriving on the surface of the 
gingiva and in the gingival sulcus and 
pocket and not by an invasion of bacteria 
into the tissues. Fish'® believes that organ- 
isms may enter the periodontal tissues 
through an ulcer at the bottom of a 
pocket. Such bacteria either are de- 
stroyed by the defense cells of the tissues 
or they survive and cause an acute lateral 
abscess. 


Systemic Factors * Clinical experience 
shows that severe local irritation of the 
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gingival tissues can persist over a long 
period of time without the inflammation 
penetrating into the depths and produc- 
ing the symptoms of marginal periodon- 
titis. Such observations led to the pos- 
tulate of additional factors in the 
pathogenesis of marginal periodontitis, 
such as systemic and hereditary factors. 
Dietary and hormonal disbalances have 
been considered most frequently in this 
connection. However, a critical evalu- 
ation of the available reports shows that 
the significance of specific systemic factors 
as etiologic components in the patho- 
genesis of marginal periodontitis has not 
been established. 


Local Factors * No. experimental evi- 
dence is available for the claim that 
traumatic occlusion by itself leads to the 
development of marginal periodontitis. 
It is, however, certain that occlusal im- 
balance plays a contributing and ag- 
gravating role in the progress of an 
initial inflammatory reaction. Occlusal 
trauma leads to severe injury or even 
to a necrosis of parts of the periodontal 
membrane and the damaged tissue is, 
of course, less resistant to local irritant 
factors. 


Degenerative Diseases of the Periodontal 
Tissues * Clinical experience and histo- 
logic investigations’ demonstrate that 
periodontosis, after the first mainly de- 
generative stages, is soon complicated by 
periodontitis. The formation of deep 
pockets, a consequence of the degenera- 
tion of the connective tissue and the 
proliferation of the epithelium, leads to 
accumulation of irritant debris and bac- 
teria and consequently to inflammatory 
reaction. 


PATHOLOGY 


The differential diagnosis of gingivitis or 
marginal periodontitis is made chiefly on 
clinical grounds and, therefore, is often 
made arbitrarily. Histologic studies re- 
veal that the deeper supporting struc- 
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tures show reactive changes even in slight 
cases of gingivitis. On the other hand it 
is obvious that- all cases of marginal 
periodontitis show inflammatory reaction 
of the gingiva. The pathology of gingi- 
vitis has been treated in another report.** 
The present discussion deals with the 
progress of gingival inflammation into 
the supporting structures of the teeth’? 
and the changes in the alveolar bone, the 
periodontal membrane and the cemen- 
tum. 

One group of investigators**"** claims 
that the inflammation of the gingiva 
proceeds directly into the periodontal 
membrane. Another group’®??*  en- 
dorses the same concept as the first with 
the reservation that, occasionally, the 
inflammation extends to the external 
surface of the alveolar process or into 
the bone marrow spaces. Only a few 
authors? 2% 24 assert that the inflamma- 
tion passes from the gingiva into the 
alveolar bone, involving the bone marrow 
and later the periodontal membrane. 

In order to decide the crucial question 
of the propagation of gingival inflam- 
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mation, 15 human jaws from persons 
ranging in age from 11 to 74 years were 
studied The investiga- 
tion showed that the invasion of the 
periodontal membrane is a late and 
secondary phenomenon. As a rule the 
inflammation progresses either to one of 
the periosteal surfaces of the alveolar 
bone or into the marrow spaces of the 
interdental septum. Only after the de- 
struction of the bone separating the 
inflammatory focus from the periodon- 
tal membrane proper, is the latter in- 
volved. At the same time, the periodon- 
tal membrane ceases to exist in the strict 
sense of the word. 

The explanation for this behavior of 
the inflammatory process is simple. An 
almost invariable rule for the propaga- 
tion of inflammations is that they follow 
the path of least resistance. The ligamen- 
tous character of the normal periodontal 
membrane is an efficient block to the 
progress of any gingivitis. In the case of 
marginal gingivitis the progress is often 
into the attached gingiva; that is, to the 
vestibular or oral periosteal surface of the 
alveolar process. The loose connective 
tissue between the fiber bundles of the 
attached gingiva offers much less re- 
sistance than does the much denser 
periodontal membrane. 

Papillary gingivitis shows an even 
more interesting mode of penetration 
into the deeper tissues. The terminal 
branches of the interdental artery, vein, 
lymph vessels and nerves enter the inter- 
dental papillae. These structures are 
designed principally for blood and nerve 
supply, and for blood and lymph drain- 
age of the periodontal membrane of two 
adjacent teeth. This bundle of structures 
is surrounded by loose connective tissue 
and is contained in the interdental 
canals.** The papillary gingivitis 
spreads into these canals, involving 
secondarily adjacent marrow spaces in 
the interdental septum. Only after de- 
struction of the alveolar bone proper 
from the rear, as it were, can the perio- 
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dontal membrane be invaded and de- 
stroyed. 

A primary involvement of the perio- 
dontal tissue, or better, a direct invasion 
of the periodontal space, can occur if the 
periodontal membrane is damaged and 
consequently has lost its ligamentous 
character. This may happen either in 
periodontosis, where the degenerative 
process leads to a replacement of the 
alveolodental ligament by loose con- 
nective tissue, or in occlusal trauma 
where hemorrhages in, or necrosis of, the 
marginal parts of the periodontal mem- 
brane occur. Finally, in rare instances, 
the inflammation, after invading the mar- 
row spaces, spreads along one of the 
horizontal branches of the interdental 
vessels and nerves into the periodontal 
membrane. 

Though evidently there is no sharp 
demarcation between gingivitis and mar- 
ginal periodontitis, it is clear that the 
entire depth of the gingiva has to be 
involved before a marginal periodontitis 
can develop. During this process the 
gingival and the transseptal fibers that 
are anchored in the cementum are de- 
tached from the tooth, disappear and are 
replaced by inflamed granulation tissue. 
At the same time the epithelial attach- 
ment proliferates along the root surface, 
while in the more coronal parts it is sepa- 
rated from the tooth; thus the pocket 
deepens and its depth is a clinical meas- 
ure of the progress of the destruction. 

The mechanism of pocket formation, 
especially that of epithelial downgrowth, 
is still controversial. Some authors be- 
lieve that the process of detachment and 
destruction of the gingival fibers is 
primary, the downgrowth of the epithe- 
lium, secondary. Others maintain that 
the proliferation of the epithelial attach- 
ment is primary and comparable to 
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epithelial proliferation in other areas of 


the inflamed gingiva. The epithelium — 


proliferates between and around the 
bundles of collagenous fibers and destroys 
the fibers by some desmolytic enzyme.*” ** 
The latter interpretation is strengthened 
by the observation of the active role of 
the epithelium during the eruption of 
continuously growing teeth.” 

Histopathologically, marginal perio- 
dontitis can be characterized as chronic 
inflammation. The inflammatory cells are 
lymphocytes, plasma cells and macro- 
phages. The plasma cells play an es- 
pecially prominent role. 

When the inflammation progresses 
into the most superficial marrow space 
of the septum, the bone at the crest of 
interdental septum is removed by os- 
teoclastic resorption, widening the portal 
of entrance into the marrow spaces. This 
loss of the compact layer at the crest of 
the septum is the first roentgenologic 
sign of marginal periodontitis. The fatty 
marrow in the invaded marrow spaces is 
at the same time replaced by fibrous 
marrow and soon osteoclasts differentiate 
in contact with the bone. The osteo- 
clastic resorption of the bordering bone 
finally allows the inflammation to break 
through into the periodontal membrane. 

On the labial or lingua! surface of the 
alveolar process the inflaramation of the 
attached gingiva is accompanied by 
osteoclastic resorption uf the alveolar 
plate. If this plate consists of a thin 
layer of compact bone, the inflammation 
soon reaches the periodontal membrane 
itself. Where the alveolar plate contains 
marrow spaces, as in the more basal parts 
of the alveolar process, the progress of 
inflammation toward the periodontal 
membrane occurs after involvement of 
the marrow spaces. 

The inflammation reaches the perio- 
dontal membrane, according to these 
observations, after destruction of the 
alveolar bone proper, and at the same 
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time detaches the principal fibers in the 
involved region. A periodontal mem- 
brane in the strict sense of the word has 
thus ceased to exist. Since no pressure 
arises in the involved part of the perio- 
dontal membrane, root resorptions are 
only rarely observed as a consequence of 
marginal periodontitis.* 

Without therapy the progress of a 
marginal periodontitis will not cease. It 
leads, of course, to a progressive loosen- 
ing of the teeth in consequence of the 
loss of bone and bony attachment. 

Though, as mentioned before, mar- 
ginal periodontitis is a chronic proc- 
ess, an acute exacerbation manifests 
itself as a lateral abscess when the drain- 
age through the pocket is obstructed. 


SYMPTOMATOLOGY 


The clinical symptoms of marginal perio- 
dontitis can be understood easily from the 
pathogenesis and pathology. 

The most important symptom that 
indicates the progress of the gingivitis 
into the deeper periodontal tissue, and 
thus justifies the diagnosis of marginal 
periodontitis, is loss of alveolar bone. The 
first sign of destruction of bone often is 
visible in the roentgenogram as a loss 
of the smooth outline of the crest of the 
interdental septum caused by the re- 
sorption of the most superficial compact 
plate. The considerable depth of the 
pocket that now can be termed a 
periodontal pocket is also characteristic 
of marginal periodontitis. Finally, there 
is the obvious sign of the loosening of the 
involved teeth. 
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Periodontosis: a critical evaluation 


Irvine Glickman, D.M.D., Boston 


Periodontosis is a general term which 
refers to a “degenerative non-inflamma- 
tory destruction of the periodontium 
originating in one or more of the perio- 
dontal structures, characterized by mi- 
gration and loosening of the teeth in the 
presence or absence of secondary epithe- 
lial proliferation and pocket formation 
or secondary gingival disease.”? It is a 
chronic condition and, if permitted to 
run its course, ultimately results in the 
destruction of the periodontal tissues and 
loss of the teeth. 


CLINICAL FEATURES 


Periodontosis”* affects both males and 
females and is seen more frequently in 
the period from puberty through the 
third decade. In the younger age groups 
it occurs more frequently in females. 
The periodontal tissues of all the teeth 
may be involved or the condition may be 
limited to a single tooth or group of teeth. 
The incisor and first molar areas are the 
site of earliest and severest destruction. 
There is the least destruction of bone in 
the area of the mandibular bicuspids. 
The clinical features of periodontosis 
vary according to the state of the dis- 
ease.*:*® Clinically the development and 
progress of periodontosis may be differ- 
entiated into a primary or degenerative 
stage and a secondary or inflammatory 
stage. In the early stage, tooth migration 
and mobility in the absence of notable 
gingival inflammation or pocket forma- 


tion are characteristic. The usual picture 
consists of labiodistal migration and 
loosening of the maxillary incisors with 
diastema formation. Distal migration of 
the mandibular incisors is seen less fre- 
quently. The rate of migration is affected 
by the functional relations of the anterior 
teeth and pressure from the tongue. 
Elongation of the teeth is commonly as- 
sociated with migration and loosening. 
Although it is generally limited to single 
rooted teeth, migration of multirooted 
teeth in either a mesial or distal direction 
is occasionally seen. 

The secondary or inflammatory phase 
of the disease is characterized by the 
appearance of gingival inflammation, 
pocket formation and exudation. The 
pockets tend to be on the side of the 
tooth away from which the tooth is mi- 
grating. The severity of the changes that 
occur in the latter phase of the disease 
varies with the nature and distribution 
of local irritating factors, such as calcu- 
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lus, food accumulation, food impaction 
and occlusal trauma. Lack of contact of 
the teeth is an additional unfavorable 
local environmental factor. 

Periodontosis is characterized by a 
combination of the following roentgeno- 
graphic features: (1) an arc-like contour 
of bone loss involving the first molar, 
which extends from the mesial surface 
of the second molar to the distal surface 
of the second bicuspid, coupled with 
bone loss in the incisor area, (2) thick- 
ening of the periodontal space, (3) ab- 
sence or haziness of the lamina dura, (4) 
destruction of the interdental septa of the 
alveolar bone in a vertical rather than a 
horizontal direction, (5) a generalized 
alteration in the trabecular pattern of 
the alveolar bone, consisting of less 
clearly defined trabecular markings and 
increase in the size of the cancellous 
spaces, and (6) generalized loss of al- 
veolar bone, which is accentuated in the 
incisor and first molar regions and least 
pronounced in relation to the mandibular 
bicuspids. 

Periodontosis is basically a painless 
condition. However, the secondary stage 
of the disease may be accompanied by 
such symptoms as (1) sensitivity to 
thermal changes, foods or tactile stimu- 
lation, which results from denudation of 
the root surfaces, (2) dull deep radiat- 
ing pain on chewing, which results from 
irritation of the periodontal tissues by the 
function of mobile teeth and the forceful 
wedging of food, (3) acute inflammatory 
symptoms, such as throbbing pain and 
sensitivity to percussion from periodontal 
abscess formation, and (4) pulpal symp- 
toms, such as sensitivity to sweet, thermal 
changes or throbbing pain, which result 
from pulpitis associated with carious de- 
struction of the root surfaces. 

In periodontosis, the periodontal 
pockets are described as being usually of 
the infrabony type. This is an interesting 
observation; however, it does not imply 
that the presence of this type of pocket 
is evidence of the existence of periodon- 
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tosis. In a histopathologic study, Car- 
ranza and Erausquin’ reported that 25 
per cent of the periodontal pockets ex- 
amined were of the infrabony type. In 
addition, they noted that microscopically 
the type of bone destruction associated 
with the infrabony pocket is the same as 
that associated with other pockets; oc- 
clusal trauma is a common causative 
factor and the pocket is generally deeper 
on the pressure side of a tooth or the side 
toward which a tooth is inclined. 

The term “infrabony” refers only to a 
morphologic variant of the periodontal 
pocket. It describes the relationship of 
the soft tissues of the pocket to the alveo- 
lar bone, which is pertinent insofar as it 
necessitates modification in treatment 
technics. The term “infrabony pocket” 
does not, however, indicate the existence 
of a specific periodontal disease with 
pathognomonic changes that differen- 
tiate it from other pockets. 


ETIOLOGY 


The exact cause of periodontosis has not 
been established. It is the consensus that 
the pathologic changes are systemic in 
origin. Trauma and inflammation are 
ruled out as causative factors. The caus- 
ative systemic disturbances are referred 
to in such general terms as metabolic im- 
balance, hormonal disturbances, debili- 
tating disease and nutritional deficiency. 
More specific reference to causative sys- 
temic disturbances include diabetes, syph- 
ilis, hypertension or collagen disease. A 
noninflammatory “betel periodontosis” 
has been described as a disease originat- 
ing in the alveolar bone. The abrasive 
action of inveterate betel nut chewing® 
produces attrition and migration of the 
teeth, chiefly the maxillary incisors. 
Spreading, loosening and elongation of 
the maxillary incisors results from con- 


7. Carranza, F. A., and Erausquin, R. Our first perio 
dontal findings. Rev. Odontologica 27:485, 1939. 
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tinued ‘impact of the mandibular incisors. 
The molar teeth show signs of attrition 
but are not otherwise affected. 

The predilection of certain sites for 
periodontosis is attributed to local func- 
tional disturbances. Orban® noted that 
many different systemic conditions, 
rather than a single systemic disease, may 
be contributory. However, the systemic 
factor is not solely responsible. A local 
factor related to disturbance in the phys- 
iologic continuous eruption and normal 
migration of the teeth plus an inherited 
inferiority of the dental organ may be 
factors in the development of perio- 
dontosis. 


NATURE OF THE UNDERLYING PATHO- 
LOGIC CHANGES IN PERIODONTOSIS 


There is a reasonable degree of agree- 
ment; first, regarding the clinical features 
of periodontosis and, second, regarding 
the fact that the condition described in 
recent years as periodontosis is the same 
as that described as “diffuse alveolar 
atrophy” by Gottlieb’® in 1920. However, 
an attempt to determine the exact nature 
of the histologic changes responsible for 
the clinical findings in periodontosis 
meets with a somewhat less unified ex- 
pression of opinion. In 1923, Gottlieb™ 
stated the belief, based on microscopic 
study of two human jaws, that a defi- 
ciency in the continuous apposition of 
cementum initiated pathologic changes 
in diffuse alveolar atrophy. He later sug- 
gested that “deep cementopathia” might 
be a more appropriate term for this con- 
dition. Orban and Weinmann‘ divide 
periodontosis into the following corre- 
lated histopathologic and clinical stages: 

The first stage is characterized by de- 
generation and desmolysis of the princi- 
pal fibers of the periodontal membrane. 
This probably leads to cessation of ce- 
mentum formation. There is simulta- 
neous resorption of the alveolar bone due 
to (a) lack of functional stimulation 
from the tooth and (b) increased tissue 
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pressure caused by edema and capillary 
proliferation. The increase in tissue pres- 
sure causes tooth migration. Clinically, 
tooth migration is the earliest sign of 
periodontosis and it occurs without any 
detectable inflammatory involvement. 

The second stage is characterized by 
the rapid proliferation and migration of 
the epithelial attachment along the root. 
Proliferation of epithelial remnants in 
the periodontal membrane also may 
occur. The first signs of inflammatory in- 
volvement are seen in this stage. The in- 
flammation is attributed to the penetra- 
tion of toxins from the gingival sulcus 
which follow the course of the capillaries 
and epithelial structures. Clinically, both 
the first and second stages are of short 
duration and cannot be differentiated 
from each other. However, the first stage 
may be completely repaired if the cause 
is removed, while once the second stage 
has occurred, the third stage must follow. 

The third stage is characterized by the 
development of deep periodontal pockets 
as the result of the separation of the 
proliferated epithelial attachment from 
the root surface. Inflammatory involve- 
ment of the periodontal tissues is aggra- 
vated because of irritation and infection 
from these deep pockets. Clinically, this 
is the stage that is observed most fre- 
quently. 

Of particular interest is the finding 
that the initial degenerative change in 
periodontosis may affect the periodontal 
membrane of all the teeth or may be 
limited to a single tooth or even a local- 
ized area of a tooth. 

In 1937 Thoma and Goldman® re- 
ferred to periodontosis (parodontosis is 


8. Balendra, W. The effect of betel chewing on the 
dental and oral tissues and its possible relationship 
to buccal carcinoma. apnpatre on oral diseases in 

tropical countries. Brit. D. J. 87:83 (Aug. 19) 1949. 

9. Orban, B. Classification of periodontal diseases. 
Paradentologie 3:159 (Dec.) 1949 

10. Gottlieb, B. Etiology ead: therapy of alveolar 
pyorrhea. Ztschr. f. Stomatol. 18:59, 1920. 

|. Gottlieb, B. The now concept of periodontoclasia. 
J. Periodont. 17:7 (Jan.) 1946. 


the terminology in the report) as fol- 
lows: “It is of systemic origin and the 
bone is affected first. Parodontosis is 
therefore a disease of the alveolar bone 
in which the bone is transformed into 
fibrous tissue by reversion.” According 
to these authors the initial lesion in peri- 
odontosis is in the alveolar bone. The 
bone is altered by the effect of poor nutri- 
tion or toxic processes on the bone cells, 
so that it undergoes disintegration when 
called on to bear the forces of function. 
In 1947 Goldman” described a condi- 
tion similar to human periodontosis in 
two spider monkeys. The initiation and 
progress of periodontosis were described 
as occurring in three stages, comparable 
to those of Orban and Weinmann.* Mi- 
croscopically the periodontal membrane 
showed the main pathologic changes. 
These consisted of (1) early dissociation 
of principal periodontal fibers with loss of 
functional structure, (2) break in the 
continuity of the periodontal fibers 
caused by noninflammatory degeneration 
arising in the middle of the fiber rather 
than at the cementum or bone and (3) 
loosening and swelling of the interfibril- 
lar substance and disintegration of the 
periodontal fibers, with the formation of 
a loose, edematous connective tissue. In- 
creased capillarity and edema were al- 
ways present. In some instances only a 
portion of the periodontal membrane 
was involved; in others the entire peri- 
odontal membrane presented degenera- 
tive changes. Pocket formation occurred 
only when marginal degeneration of the 
periodontal membrane was present. 
Resorptive changes in the alveolar 
bone were secondary to the changes in 
the periodontal membrane and resulted 
from local factors, such as pressure atro- 
phy, loss of functional stimulation or 
inflammation arising from the presence 
of periodontal pockets, as distinct from 
the systemic origin of the primary 
changes in the periodontal membrane. 
Periodontosis was described as being not 
primarily a bone disease, because newly 
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formed bone could be seen in the sockets 
of extruded teeth. 

In 1949, Goldman** reported: “Mi- 
croscopic studies show that periodontosis 
is essentially a disease of the periodontal 
membrane and alveolar bone that later 
affects the gingivae,” and “changes in 
the periodontal membrane and alveolar 
bone are the earliest pathologic manifes- 
tations in periodontosis and are peculiar 
to the disease.” 

Among the changes described by dif- 
ferent investigators in periodontosis is 
replacement of the normal fatty marrow 
of the alveolar bone about the involved 
teeth by a loose fibrous vascular connec- 
tive tissue. The destruction of alveolar 
bone is described as “lacunar,” involving 
the activity of osteoclasts, and “osteoly- 
tic’ which is interpreted as destruction 
of the bone matrix and liberation of the 
osteocytes with resultant loss of bone sub- 
stance. 

Under the heading “periodontitis com- 
plex” Box** described a “systemic type” 
of periodontal disease resembling Gott- 
lieb’s “diffuse alveolar atrophy.” Micro-— 
scopically periodontitis complex is char- 
acterized by the early appearance in the 
periodontal membrane of an inflamma- 
tory tissue change induced by occlusal 
trauma, which is termed “rarefying peri- 
cementitis fibroma.” 

In a report of an animal experiment 
in which the acid-base balance was dis- 
turbed by the use of an excessively alka- 
line diet, Simonton’® described the pro- 
duction of a destructive periodontal 
condition which he claimed resembled 
Gottlieb’s diffuse alveolar atrophy. This 
condition was characterized by halistere- 
sis, osteoporosis and lacunar resorption of 


12. Goldman, Henry M. Periodontosis in the spider 
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alveolar bone. According to Simonton, 
periodontosis is a condition characterized 
by a retrograde metamorphosis of the 
alveolar bone in which inflammation, if 
present, is secondary. He suggested “paro- 
dontoclasia obscura” as an appropriate 
term for the condition. 

Becks and Fleming’® described “osteo- 
dystrophic type” of periodontosis in ex- 
perimental animals on diets low in cal- 
cium and vitamin D. It is a condition 
characterized microscopically by primary 
osteoporotic or dystrophic changes in the 
alveolar bone which are duplicated in 
other areas of the skeleton, resorption of 
root surfaces and frequently generalized 
root end resorption. According to these 
investigators the osteodystrophic type of 
periodontosis is an outstanding type of 
periodontosis in man, occurring more 
frequently than is generally realized. It 
is not identical with Gottlieb’s diffuse 
alveolar atrophy. 

According to Tenenbaum® and others 


the microscopic picture of the gingivae 
in periodontosis changes as the condition 
progresses. In the early stages no patho- 
logic changes are seen microscopically. 
In the later stages the gingivae present 


pronounced inflammatory _ infiltration 
and ulceration associated with periodon- 
tal pocket formation. There are, how- 
ever, no characteristic microscopic 
changes in the gingiva whereby the con- 
dition can be identified as a specific dis- 
ease entity. 

In an effort to explore the problem of 
chronic destructive periodontal disease, 
particularly from the viewpoint of the 
basic nature of the effect of systemic in- 
fluences, a series of animal experiments 
was undertaken by my co-workers and 
me in 1938, Within the limitations which 
govern the applicability of the results of 
animal experimentation to disease as it 
occurs in humans, the implications of 
the observations as they pertain to peri- 
odontosis will be discussed. 

The initial experiment*’ dealt with the 
effect of acute starvation on the response 


of the periodontal tissues to artificially 
induced inflammation. We found, first, 
that bone loss may occur in periodontal 
disease as a localized feature of a gen- 
eralized systemically induced skeletal dis- 
turbance and, second, that a generalized 
skeletal disturbance of systemic origin 
would increase the severity of alveolar 
bone loss associated with a local condi- 
tion such as gingival inflammation. 
Another opportunity to evaluate the 
effect of systemic disturbances on the 


. periodontal structures presented itself 


with the introduction of the drug alloxan 
for the production of experimental dia- 
betes mellitus."* Examination of the peri- 
odontal structures in experimental dia- 
betes revealed a tendency toward varying 
degrees of nonspecific osteoporosis of 
alveolar bone unrelated to gingival 
changes in approximately 40 per cent of 
the diabetic animals. These animals also 
presented a reduction in the distribution 
and the amount of bone formation, an 
increase in bone resorption and a loss of 
bone substance associated with peripheral 
fragmentation and dissolution of alveo- 
lar bone matrix. All the bone changes oc- 
curred in the absence of gingival inflam- 
mation. 

The loss of tooth-supporting bone in 
experimental diabetes appeared as a local 
manifestation of a generalized tendency 
toward osteoporosis, which affected not 
only the jaws but also the remainder of 
the skeletal system. The findings re- 
emphasized the possibility that in perio- 
dontal disease neither the incidence nor 
the severity of alveolar bone destruction 
need be related to gingival changes. 

The study of experimental diabetes 
was followed by investigation of the effect 


16. Becks, H., and Fleming, W. C. Is osteodystrophic 
type of paradentosis, as produced in animals, identical 
with one form of paradentosis in man? (Abst.) J. D. 
Res. 15:206 (June-Aug.) 1935. 

17. Glickman, 1.; Morse, A., and Robinson, L. The 
systemic influence upon bone in periodontoclasia 
J.A.D.A. 311435 (Nov.) 1944, 

18. Glickman, |. The periodontal structures in experi- 
ag diabetes, New York J. Den. 16:226 (June-July) 


of acute vitamin C deficiency on the 
periodontal tissues of the guinea pig.’® 
It was observed that in acute vitamin C 
deficiency, the periodontal membrane 
presented edema, hemorrhage and pro- 
nounced collagen degeneration. The ves- 
sel channels and medullary spaces were 
enlarged and eroded. There was no new 
bone formation or osteoblastic activity 
in relation to the tooth-supporting bone. 
The over-all picture was one of general- 
ized destruction of the periodontal tis- 
sues in the absence of any notable gingi- 
val inflammation or pocket formation. 

The changes in acute vitamin C de- 
ficiency were comparable to those ob- 
served in experimental diabetes, in that 
there was loss of tooth-supporting bone 
unrelated to gingival inflammation or 
pocket formation. The changes observed 
in the vitamin C experiments, however, 
differed from those in diabetes in the 
nature of the bony changes and in the 
fact that, whereas both the periodontal 
membrane and alveolar bone showed 
severe destructive changes in vitamin C 
deficiency, only bone changes had been 
observed in experimental diabetes. Com- 
parison of the findings in the two 
experiments is of interest because it 
demonstrates, first, that more than one 
type of systemic change may produce 
generalized periodontal destruction; sec- 
ond, that, although generalized loss of 
tooth-supporting bone may be a symptom 
comman to different systemic  dis- 
turbances, the detailed nature of the 
bone changes need not be the same; and, 
third, when a generalized loss of tooth- 
supporting bone occurs as the result of a 
systemic disturbance, the bone is not 
necessarily the only tissue involved, nor 
need it be the tissue in which the de- 
structive changes are originally mani- 
fested. 

After the nature of the periodontal 
changes arising from acute vitamin C 
deficiency was established, the next prob- 
lem was to determine its effect, if any, on 
the response of alveolar bone to gingival 
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inflammation. Gingival inflammation was 
artificially induced in vitamin C deficient 
and contro] animals.?° As a result, the 
bone margin beneath the inflamed 
gingiva in the control animals presented 
both osteoclastic destruction and osteo- 
blastic activity with new bone formation. 
Comparable areas in the vitamin C de- 
ficient animals, however, presented no 
new bone formation. Instead there was 
degeneration of a collagenous prebony 
matrix and osteoporosis of previously 
formed bone. Osteoblasts were rare. A 
prominent accumulation of connective 
tissue cells which separated the bony 
margin from the gingival inflammation 
and apparently gave rise to the osteo- 
blasts in the control animals was absent 
in the vitamin C deficient animals. This 
retardation in the differentiation of con- 
nective tissue cells and ability to form 
and maintain new bone matrix accounted 
for the absence of well-formed new bone 
beneath the artificially induced gingival 
inflammation in the vitamin C deficient 
animals. 

The vitamin C study added evidence 
in support of the existence of systemic 
regulatory influence on bone loss in de- 
structive periodontal disease, which had 
been suggested by the previous findings. 
In addition, the vitamin C study demon- 
strated the specific manner in which the 
deficiency affected the response of 
alveolar bone to gingival inflammation. It 
was noted that, although acute vitamin C 
deficiency of itself resulted in loss of 
alveolar bone, artificially induced gingi- 
val inflammation was an added destruc- 
tive influence. The bone loss arising from 
gingival inflammation was severer in the 
vitamin C deficient animals because of 
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an inability on the part of these animals 
to maintain the existing alveolar bone 
or form new bone to replace that de- 
stroyed by the inflammation. 

In an experiment conducted in the 
albino rat to evaluate the changes in the 
periodontal tissues associated with pro- 
tein deprivation and to compare these 
changes with those observed in other 
areas of the skeletal system, Chawla and 
Glickman*' reported the following ob- 
servations: 


1. In the periodontal area, degenera- 
tion of connective tissue of the gingiva 
and periodontal membrane, osteoporosis 
of the alveolar bone and retardation in 
the deposition of the cementum. 


2. In the femur and vertebrae, osteo- 
porosis, pronounced inhibition of the 
endochrondal and periosteal bone forma- 
tion. 


2 


3. The changes observed in the perio- 


dontal membrane and alveolar bone were 
identical with those observed in the peri- 
osteum and bone in other areas of the 
skeletal system. 


4. Osteoporosis in protein deprivation 
results from the following changes: re- 
duced deposition of the osteoid, reduction 
in number of osteoblasts and retardation 
in the morphodifferentiation of connec- 
tive tissue cells to form osteoblasts. 


The observations in this study are of 
interest in that they reveal loss of alveolar 
bone which is primarily the result of the 
inhibition of normal formative changes 
rather than the introduction of destruc- 
tive changes. 

More recently, in animals subjected 
to daily injection with 0.5 mg. of corti- 
sone** for periods up to 43 days, miscro- 
scopic examination of the periodontal 
structures revealed reduction in the height 
of alveolar bone, osteoporosis of alveolar 
bone characterized by pronounced reduc- 
tion in the number of osteoblasts, the 
formation of new osteoid matrix, and a 
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fibrinoid appearance of the periodontal 
membrane with a reduction in the num- 
ber and degeneration of the collagen 
fibers of the periodontal membrane and 
gingival connective tissue. These changes 
occurred in the absence of gingival in- 
flammation, inflammation being present 
only in isolated areas associated with local 
irritation. The changes in the alveolar 
bone and periodontal membrane were 
duplicated in the periosteum and bone 
areas of the skeletal system. 

Comparison of the findings in this 
study with those in studies on protein 
deprivation reveals that loss of alveolar 
bone may represent similar microscopic 
features as the result of more than one 
type of systemic disturbance. 


COMMENT 


The theory that prompts persistent effort 
to isolate a “systemic type” of periodon- 
tal disease is presumptive. While it seeks 
for the mechanism of systemic participa- 
tion in one type of case, it automatically 
assumes it is entirely absent in others. 
There is systemic participation in all 
cases of periodontal disease. It is herein 
demonstrated that the severity of bone 
loss that occurs where isolated zones of 
gingival inflammation are present is sub- 
ject to systemic regulation. Cases of 
periodontal disease differ from one an- 
other, not in the complete absence or 
presence of systemic influence but rather 
in the degree of systemic participation 
and the relatively favorable or unfavor- 
able nature of its effect. 

The demonstration in a few animals 
or isolated autopsies that destructive 
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periodontal disease may be initiated as 
noninflammatory degenerative changes 
in the periodontal membrane constitutes 
a valuable contribution in the periodon- 
tal field. Such findings do not justify the 
assumption that periodontosis is a specific 
disease that always originates in the same 
tissue. The experimental findings dis- 
cussed herein indicate that systemically 
induced periodontal disease may originate 
in one or more of the periodontal tissues, 
depending on the nature of the causative 
factors. It is as fallacious to assume that 
all periodontal destruction originates in 
the same tissue as it is to postulate that 
there is only a single condition, local or 
systemic, capable of inducing periodontal 
disease. 

The concept is untenable that there is 
a systemic type of periodontal disease 
that invariably presents certain clinical 
features without which a diagnosis of 
periodontosis cannot be made. Its at- 
tractiveness lies in its simplicity, which 
makes it expedient in clinical diagnosis. 
The possible variants in the clinical fea- 
tures of periodontal disease, primarily of 
systemic origin, are multiple, depending 
on the following factors: (1) the nature 
and severity of the systemic disturbance, 

2) the stage of development of the jaws 
at which it first appeared and (3) local 
oral factors, such as the occlusal func- 
tional pattern and gingival inflammation. 

Local factors are important in de- 
termining the clinical features of perio- 
dontal disease. The fact that a large 
percentage of patients with systemically 
motivated periodontal disease appear to 
present somewhat comparable clinical 
features is an indication that comparable 
local environmental factors are common 
to a comparatively large proportion of 
the human race. It does not indicate that 
the destructive changes in the periodon- 
tal tissues are being produced by a 
specific type of pathologic change. 

That more persons with such local fac- 
tors do not exhibit early migration, 
loosening and wandering of teeth in the 
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absence of gingival inflammation may be 
due to one of the following facts: 

1. The condition of the periodontal 
tissues is such as to withstand the effect 
of the local factors. 

2. Systemically induced changes are 
present, but they are not sufficiently 
severe to jeopardize the physiologic status 
of the teeth and supporting structures. 

With respect to treatment, it is im- 
portant that one not minimize the con- 
tribution of local influences in producing 
the ultimate clinical changes in perio- 
dontal destruction which is primarily the 
result of systemic influences. The nature 
of a case may be such that by itself, 
neither the local nor systemic influence is 
sufficiently severe to produce clinically 
significant destructive changes. Elimina- 
tion of the local contribution to the de- 
structive changes often effects a clinical 
control of the disease even though 
minimal destructive tendencies of systemic 
origin may still exist. The concept that a 
patient either does or does not have 
periodontosis—and if the latter is true, 
the prognosis is hopeless—is discouraged 
by a basic understanding of the factors 
contributing to periodontal disease. 

The effect of systemic influences on the 
periodontal tissues cannot be expressed in 
absolute positive or negative values. In- 
stead, systemic influences result in a 
gradation of subtle morphologic changes. 
When small differences are created, the 
changes lead progressively from the nor- 
mal to pronounced tissue loss. Systemic 
influences that result in tissue loss do not 
always produce degenerative changes. 
Tissue loss may be produced simply by a 
reduction in the normal formative proc- 
esses or a retardation in the development 
of cells required for the normal formative 
processes. Considerable additional study 
with the use of such methods as histo- 
chemical and radiochemical technics re- 
main to be employed to further clarify 
the nature of changes in the periodontal 
tissues which have escaped detection by 
usual histologic methods. 
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In dealing with destructive periodon- 
tal disease which is primarily systemically 
motivated, we are dealing not with a 
disease of the periodontium but with the 
effect of disease on the periodontium. It 
is in the subtle nature of the systemic 
effect on which interpretation of clinical 
phenomenon should be predicated. Re- 
sults of the studies described herein sug- 
gest that all periodontal disease occurs 
as the result of an interaction between 
local and systemic influences. Cases differ 
from one another in the -nature and de- 
gree of these influences. All gradations 
in the proportion of local and systemic 


participation occur. Although there are 
conditions termed “periodontosis” or 
“diffuse alveolar atrophy” or “negative 


bone factor”** in which systemic partici- 


pation is the major factor, and although 
in a large number there are comparable 
clinical features, these conditions cannot 
be segregates as specific types of disease 
on the basis of any existing evidence. In- 
stead, they represent extreme variants of 
destructive processes common to all 
periodontal disease. 
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SUMMARY 


Continued adherence to the clinical 
viewpoint which attempts to segregate a 
‘systemic type” of periodontal disease is 
discouraged because it appears to be in- 
spired by a concept that is inconsistent 
with the basic nature of the effect of 
systemic influences on the — 
tissues. 

Differences exist in the clinical mani- 
festation of periodontal disease, but such 
differences represent variants in a com- 
posite of subtle morphologic changes seen 
microscopically which await the appli- 
cation of newer research technics for their 
further clarification. 

It is suggested that the quest for the 
elusive “systemic type” of periodontal 
disease be supplanted by a more critical 
comprehensive approach to the study of 
the interrelation of local and systemic 
influences in periodontal disease as they 
are manifested in tissue changes: 
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Bacterial Control * No single discovery has affected the welfare of man more profoundly than 


the demonstrations by Pasteur and his associates regarding the cause and spread of disease. 
The role of individual microorganisms has been laboriously and assiduously worked out and on 
the results of these researches men have devised methods for the improvement of industries and 
the protection of man and other animals. The individual methods are varied and complex but 
the principles on which they are based are the same. Henry B. Ward, Foreword to Disinfection 


and Sterilization, by Ernest C. McCulloch, p. 7. 


Traumatism and atrophy: etiology, 


pathology and symptomatology 


An unusually large portion of the knowl- 
edge about periodontology has been the 
result of unsubstantiated opinion and, 
therefore, could not endure a scientific 
and objective appraisal. Often it has been 
the procedure to accept without question 
the assertions of “authorities” in perio- 
dontology. As a result, from time to time 
there have appeared statements, aphor- 


isms, pronouncements or dogmas for 


which their originators have supplied no 
rational evidence emanating from pre- 
vious studies or investigations. 

On the subject of the etiology, pa- 
thology and symptomatology of trauma- 
tism and atrophy, there exist many asser- 
tions that need to be subjected to critical 
analysis. 

Several classifications of periodontal 
disease have been proposed. The classi- 
fications that are now considered ade- 
quate are the ones that are based on 
scientific methods. 

In his classifications of periodontal 
pathoses, Orban’ based his distinctions 
on the clinical picture, etiology and his- 
topathology of the disease process. He 
listed the following groups: 

1. Gingivitis and periodontitis (in- 
flammation) . 

2. Periodontosis (degeneration). 

3. Periodontal hypertrophy (prolifer- 
ative). 

4. Periodontal atrophy (atrophy or 
retrogression ) . 


Clifton O. Dummett, D.D.S., Tuskegee, Ala. 


715 


tism). 

This presentation will deal with an 
appraisal of the present information 


about the last two groups, periodontal 
atrophy and traumatism. 


PERIODONTAL ATROPHY 


Periodontal atrophy may be defined as a 
wasting away of the supporting tissues of 
the teeth. It is a retrogressive change 
manifesting itself as a receding of the 
gingivae, resorption of the crest of the 


alveolar bone and exposure of portions 


of the tooth root. 

Orban’ lists the following types of 
periodontal atrophy: (1) senile, (2) pre- 
senile, (3) local trauma, (4) disuse, (5) 
postinflammatory and (6) idiopathic. 
Essentially these types are similar to the 
various forms of general atrophic changes 
which Boyd? has indicated are the result 
of disuse, toxins, pressure, lack of nour- 
ishment, age and interference with the 
nerve supply. 


Senile Atrophy of the Periodontium * 
There is a normal physiologic tendency 


Chief, Dental Service, Veterans Administration Hos- 
pital, Tuskegee, Alabama. 

|. Orban, B. Classification and nomenclature of 
periodontal diseases. J. Periodont. 13:88 (July) 1942. 

2. Boyd, William A. Textbook of pathology, ed. 5. 
Philadelphia, Lea & Febiger, 1947. 


5. Periodontal traumatism (trauma- 
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for the periodontal tissues to recede with 
age. Clinically, this senile or “gerontal’’* 
atrophy is evidenced by an enlarged clini- 
cal crown, which consists of the anatomic 
crown of the tooth together with that 
portion of the exposed cementum of the 
root. In the uncomplicated forms of 
senile atrophy, there is neither inflamma- 
tion of the periodontal tissues nor path- 
ologic pocket formation. Although the 
recession is generalized, the gingivae are 
healthy and the teeth are firm. Uncompli- 
cated cases are rare, however, because of 
the morphologic changes that the reces- 
sion produces. There is an increase in 
the tendency toward interdental reten- 
tion of food and debris, and gingival 
inflammation often occurs. 

The  retrogressive changes usually 
affect the entire alveolar bone uniformly, 
with an equal level of bone resorption 
around all of the teeth and throughout 
the circumference of each tooth. Some 
teeth may be affected more than others. 
The labial surfaces of cuspids and man- 
dibular central incisors and the lingual 
surfaces of the maxillary first molars are 
particularly susceptible. 

Attrition of the masticating surfaces 
of the teeth is compensated by apical and 
bifurcation cementogenesis, whichis a 
slow and continuous process throughout 
life. Orban‘ has pointed out that this con- 
tinuous cementum deposition is normal 
and essential for the continuous eruptive 
movements of the functioning tooth and 
the perpetual reorganization of the perio- 
dontal membrane necessitated by these 
movements. 

In the periodontal membrane, modifi- 
cations associated with aging include a 
gradual retardation of mitosis, a lessened 
capacity for cellular accretion, cellular 
atrophy, degeneration, increased cell 
pigmentation and fatty infiltration. The 
chemical nature of the cell may vary 
during aging without an accompanying 
morphologic change.* The nerve cells 
undergo true fatty degeneration. The 
blood vessels lose their elasticity and are 


hardened through deposition of fibrous 
tissue and calcium. The decreased blood 
flow impairs tissue nutrition and results 
in some accumulation of waste products. 
White connective tissue fibers are inade- 
quately replaced, since the old fibers are 
not removed like cells, but tend to remain 
in the tissues. 

In the alveolar bone, changes asso- 
ciated with aging include increased 
fragility, decreased vascularity, lowered 
metabolic rate, some degree of fibrosis 
of the bone marrow and a lessened 
ability to heal. The crests of the alveolar 
process resorb, and the trabeculae 
atrophy. Resorption of the alveolar crest 
is accompanied by gingival inflammation. 
If attrition of the masticating surfaces of 
the teeth parallels the alveolar changes 
of senile atrophy, periodontal disease 
may be avoided. Actually, the more con- 
servative the rate of alveolar bone 
atrophy, the better the prognosis in the 
retention of teeth. 

In senile atrophy, the epithelium of 
the gingivae proliferates apically until 
it is attached only to the cementum of the 
root. This downward epithelial pro- 
liferation is accompanied by round cell 
infiltration and is associated with the 
afore-mentioned changes in the periodon- 
tal membrane and alveolar bone. The 
receded gingivae are more prone to in- 
jury and heal less readily. 

In his discussion of changes in the oral 
tissues associated with aging, Thomas’ 
pointed out the need for utilizing all 
fields of research and coordinating all 
phases of the basic sciences in order to 
understand the details of such changes 
in the oral tissues of humans. 


3. Rothner, J. T. Clinical changes 
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Presenile Atrophy and Idiopathic Atrophy 
* Presenile atrophy has also been referred 
to as “precocious advanced alveolar 
atrophy,”* “paradentose juvenile,”® 
“juvenile atrophy”*® and “atrophia prae- 
cox.” This condition is characterized by 
the occurrence of atrophic changes 
usually associated with age in the perio- 
dontal tissues of young healthy persons. 

The cause of presenile atrophy has 
been termed “idiopathic,” therefore it is 
convenient to discuss these conditions at 
the same time. The term “idiopathic” ‘is 
applied when atrophy of the tissues of 
the periodontium occurs without any 
obvious cause. More especially is the term 
pertinent when gingival recession occurs 
at early ages and exposes extensive por- 
tions of the root. Zappler'* expressed the 
belief that idiopathic alveolar atrophy is 
encountered with increasing frequency at 
puberty and adolescence. She reported a 
case of gingival atrophy on the labial 
surface of the upper anterior teeth in a 
3 year old child. Weinmann and Orban™® 
indicated that they had never seen perio- 
dontal atrophy in the deciduous denti- 
tion. 

Clinically, the soft tissues in presenile 
atrophy appear anemic and_ glisten. 
There is no deepening of the gingiva! 
sulcus, no apparent inflammation in un- 
involved cases, and no purulent discharge. 
The recession of the gingivae tends to be 
symmetrical and the cementum is ex- 
posed. Resorption of the alveolar crest 
and corresponding portion of the perio- 
dontal membrane are additional symp- 
toms. As a matter of fact, the clinical 
and histologic manifestations of presenile 
atrophy are identical with those retro- 
gressive periodontal changes previously 
described in physiologic senile atrophy. 

Miller** described precocious advanced 
alveolar atrophy as a rapid -pathologic 
passive eruption of the tooth. He noted 
that maxillary and mandibular incisors 
and first molars were the teeth most often 
involved, and on the basis of his observa- 
tions he described three types of preco- 
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cious advanced alveolar atrophy: (1) 
early (5 to 7 years of age, involving in- 
cisors and molars), (2) late (11 to 13 
years of age, involving cuspids, bicuspids 
and second molars) and (3) combined 
(early involvement of all teeth). 

A survey of the literature indicates 
that, although a great amount of investi- 
gation has been carried on in the past, 
the cause of presenile atrophy is still un- 
known. Some investigators’® believe that 
in the more unusual cases of presenile 
alveolar atrophy, occurring in persons 
under 20 years, especially in females, an 
insufficiency of sex hormone from the 
gonads and adrenal cortex is responsible. 
Roy’ correlated alveolar atrophy with 
the appearance of gonadal hormones. 
Talbot’* and Kranz and Falik’” presumed 
that evolutionary changes in the masti- 
catory apparatus were responsible for 
presenile atrophy. Miller and Seidler* 
suggested that developmental aberrations 
and nutritional and metabolic diseases 
were causative. Hulin® ascribed the con- 
dition to inherited pluriglandular dys- 
function. Vincent** pointed out that the 
stepped up nervous tension and excite- 
ment in children and the emotional and 
psychologic imbalances are factors not to 
be neglected in the study of causes of 
early retrogressive changes, since they do 


8. Miller, S. G., and Seidler, B. B. Coledantamiesto 
in the young. New York J. Den. 10:423 (Nov.) ! 

9. Hulin, C. Les paradontoses pyorrheiques. y 
R. Foulon, 1941. 

10. Roy, M. Les formes cliniques de la pyorrhée 
L'Odontologie 71:433, 1933. 

Il. Merritt, A. H. Periodontal diseases, ed. 3. 
New York, Macmillan Co., 1945, p. 43. 

12. Zappler, S. E. ‘ disease in children. 
J.A.D.A. 37:333 

13, Weinmann, J. P., ree Orban, B. Personal com- 
munication to S. E. Zappler. 

14. Miller, S. C. Yedbou. of ae ed. 3. 
Philadelphia, Blakiston Co., 

15. Kronfeld, R. pad and their 
structures, ed. 3. Philadelphia, Lea 
Febiger, 194 

16. Talbot, E. S. Interstitial gingivitis or so-called 
pyorrhea alveoleris. Philadelphia, S. S. White Dental 
Mfg. Co. 
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produce emotional maladjustments in 
adolescence that are reflected in physical 
disorders. 

The evidence presented to substan- 
tiate these factors as being causative of 
presenile atrophy is, however, not con- 
clusive. It appears, therefore, that in this 
phase of periodontology there is need for 
extensive research to determine the 
causes, selectivity in site, manner of oc- 
currence and rapidity of onset of pre- 
senile atrophy. 


Atrophy from Local Trauma and Post- 
inflammatory Atrophy * Periodontal 
atrophy occurs as a sequence of local 
trauma and inflammation. Among the 
different forms of local trauma listed are 
incorrect toothbrushing, incorrect use of 
toothpicks and dental floss, calculus, food 
impaction, injurious dentifrices, improper 
restorations, and chemical and atmos- 
pheric irritants. 

Miller’® stated that alcohol and tobacco 
frequently are indictable chemical irri- 
tants and that “typical cases of alcoholic 
gingivitis with marginal wasting of the 
gingivae which used to be prevalent in 
the prohibition era are still appearing.” 
Blankenhorn and Spies® reported the 
occurrence of reddened swollen gingivae 
in 73 alcoholics with pellagra. Recession 
of the gingival tissues was not recorded 
in their findings. 

Hirschfeld?! made a careful study of 
the effects of incorrect toothbrushing and 
divided the causative or predisposing 
factors of toothbrush trauma and reces- 
sion into three groups: (1) dental arch 
abnormalities, (2) improper toothbrush 
technic and (3) faulty toothbrush. His 
conclusions were to the effect that in- 
correct toothbrushing can and does cause 
gingival recession through pressure 
atrophy. In these cases there are hard 
pink marginal crescents on the labial and 
buccal surfaces of the gingivae, while the 
lingual and palatal gingivae retain their 
normal color, form and position. The 
depth of the gingival sulcus and the color 


of the tissues remain normal, regardless 
of the extent of recession. In addition, 
there is no appreciable degree of tooth 
mobility beyond the normal, since 
alveolar resorption occurs only on that 
surface of the tooth which is affected by 
the atrophic process. The cuspid region 
is usually most affected, the process 
diminishing somewhat at the second bi- 
cuspid. The diagnosis of toothbrush 
trauma may be corroborated by the pa- 
tient’s demonstration of his incorrect 
toothbrushing. 

Miller’® expressed the opinion that 
rotary or cross brushing of the scrubbing 
type, especially when performed with 
highly abrasive dentifrices, produces hori- 
zontal gingival recession and tooth sur- 
face abrasion. Vertical brushing also is 
harmful, its prime effect being on the 
gingival tissue. It is generally agreed that, 
besides improper toothbrushing technic, 
overvigorous application of the brush, 
lack of an orderly procedure and forcing 
the bristles in the gingival sulcus are 
other important factors in the production 
of toothbrush abrasion and injury of the 
gingivae. 

Hirshfeld™* asserted that many of the 
Stillman clefts usually attributed to 
traumatic occlusion actually are caused 
by repeated injury from incorrect tooth- 
brush usage. 

Improper use of the toothbrush and 
dental floss may produce periodontal 
atrophy. The forceful mechanical thrust 
of food between the teeth and against the 
gingivae is termed “vertical food impac- 
tion.”*? It creates an irritant effect. 
Initial reactions to this irritation to soft 
tissues are inflammation, hemorrhage and 
hypersensitivity. These same tissue reac- 
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tions occur from supragingival calculus 
and the various other forms of mechan- 
ical irritation. After the inflammatory 
processes subside, the gingivae shrink and 
the root surface is exposed. There is an 
apical shift of the epithelial attachment 
along the cementum of the tooth root. 

In a discussion of pocket formation 
and gingival recession, Gottlieb** stated 
that, although both have in common the 
speeded apical movement, or recession, of 
the base of the sulcus, yet the gingival 
margin followed the base, thus causing 
the depth of the sulcus to remain the 
same. The apical movement of the base 
of the sulcus was not caused by calculus 
or inflammation. He suggested that these 
gingival recessions were the result of 
lack of cementum formation. The ab- 
sence of an effective cementum barrier 
caused the epithelial attachment to grow 
downward. This was followed by gingival 
recession, simple pocket formation or 
formation of an intrabony pocket. Topo- 
graphic conditions of the involved area 
determined the result. Gottlieb used the 
term “marginal cementopathia” to de- 
scribe the pathologic condition of the 
cementum adjoining the epithelial at- 
tachment, which in turn was responsible 
for gingival recession and pocket forma- 
tion. 

Zappler’ stated that postinflammatory 
atrophy is more commonly seen after 
puberty than prior to that time. Gingival 
recession may occur secondarily, follow- 
ing inflammatory processes. The gingivae 
shrink and portions of the root surface 
may become exposed after the inflamma- 
tion subsides. 

In acute necrotizing ulcerative gingi- 
vitis, the initial lesions occur in focal in- 
cubation zones, such as a deep gingival 
crevice. A decided reduction in oxygen 
tension results. Necrosis and sloughing 
of the gingivae follow and the punched- 
out appearance of the interdental papil- 
lae is produced.** This necrotizing process 
eliminates the sulcus and alters perma- 
nently the previous architectural form 


Disuse Atrophy * 
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of the interdental papillae. Subsequent to 
the necrotizing processes, the disease be- 
comes chronic. Ulceration continues to 
deform the interproximal region and 
concave contours are produced. This de- 
formity may be regarded as a gingival 
recession and is generally conceded to be 
a form of postinflammatory atrophy. 


This form of atrophy 
occurs in the periodontal tissues as a 
result of lack of function. Such lack of 
function is exemplified in nonocclusion, 
an abnormal condition in which one or 
more teeth cannot be brought into con- 
tact with their opponents regardless of 
the position in which the mandible is 
moved. Goldman” uses the term “func- 
tional insufficiency” to describe the form 
of atrophy and lowered tissue resistance 
resulting from lack of function. He dif- 
ferentiates between a total insufficiency 
of the jaws resulting from lack of ade- 
quate masticatory function, and a local- 
ized insufficiency of the supporting tissues 
around certain teeth without antagonists. 

Changes in the width of the perio- 
dontal membrane during functional 
insufficiency were investigated by Preis- 
secker,?* who removed the molars on one 
side of the jaws of young albino rats. At 
the end of a six month period, the width 
of the periodontal membrane around the 
nonfunctioning teeth was approximately 
half that of the functioning teeth. Preis- 
secker distinguished between the physio- 
logic periodontal membrane width in 
nonfunctioning and that in functioning 
teeth. 

Coolidge?’ measured the width of the 
periodontal membrane in 172 teeth from 
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15 human jaws. He concluded that the 
average thickness of the periodontal 
membrane of those teeth subjected to 
heavy function was 0.18 mm. and in 
those teeth without antagonists the thick- 
ness was 0.13 mm. He concluded that 
the thickness of the periodontal mem- 
brane in each jaw was in direct propor- 
tion to the intensity of masticatory 
function. 

Miller®® listed the following causative 
factors in nonocclusion: (1) habits, (2) 
anomalies of development, (3) disease, 
(4) injury to oral structures and (5) 
faulty restorations. 

Clinically, lack of function and lack of 
stimulation of the gingivae result in loss 
of tone of the latter. Recession of the 
gingivae is not a prominent symptom in 
disuse atrophy. Extrusion of the tooth 
occurs and there is an increase in thermal 
sensitivity. Gingival recession or deep 
pocket formation is seen when nonoc- 
clusion is due to the extraction of the 
opposing teeth with no replacement. 

Histopathologically, the periodontal 
membrane becomes thinner and degen- 
erates.2° The principal fibers lose their 
regular arrangement and the periodontal 
membrane itself becomes a loose, ir- 
regularly arranged connective tissue. 

The cementum becomes thicker than 
that of the functioning teeth in the same 
jaw. This hypertrophic cementum lacks 
Sharpey’s fibers and usually is arranged 
evenly around the root surface. In bone, 
because of lack of tension and lack of 
stimulus to produce new bone, there is a 
reduction in the total bulk, in the form 
of localized osteoporosis. Trabeculae are 
fewer and thinner. The supporting bone 
is almost entirely missing, so that only 
fatty marrow is present. As is the case 
with cementum, there is a lack of 
Sharpey’s fibers in the alveolar bone. 

Weinmann and Sicher® point out that 
hypofunction leads to venous, capillary 
and arterial stasis, with engorgement, 
edema and swelling of the blood vessels. 
This increase in size of the blood vessels 
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exerts pressure, which is transmitted to 
the bone.. The increase in pressure is 
greater than the physiologic limit in- 
tended for bone and, as a consequence, 
resorption occurs. 

Goldman** noted that the problem of 
alterations in alveolar architecture under 
various influences has as yet not been 
fully investigated. 


PERIODONTAL TRAUMATISM 


There is no aspect of periodontology that 
has received more attention than trau- 
matic occlusion. The literature on the 
subject is voluminous, a great portion of 
it being devoted to argumentation about 
whether it is a primary or secondary 
cause of periodontal disease. At present, 
it appears to be the consensus that trauma 
is not the primary causative factor in 
periodontal disease, but rather an aggra- 
vating factor when some form of perio- 
dontal disease already exists. 

“Traumatic occlusion” is a term in- 
troduced by Stillman™ in 1917. “Trau- 
matogenic occlusion,”*? “occlusal trauma” 
or stress, “occlusal traumatosis,”"* “pres- 
sure pericementitis,”** “occlusal over- 
stress”** and “dynamic irritation”®® are 
other terms that have been advanced by 
various clinicians from time to time and 
are more or less synonymous with trau- 
matic occlusion. 
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“Traumatic occlusion” is defined as an 
abnormal occlusal stress which is capable 
of producing or has produced an injury 
to the periodontium. Although there are 
a significant number of persons in whom 
the overloading of the teeth for long 
periods has produced no visible damage 
to the periodontium, unusual stresses on 
the teeth do produce damage to both the 
teeth and the supporting structures in a 
large number of cases. Experimental 
studies**-*° and histopathologic studies of 
sections of human jaws at autopsy have 
proved that occlusal trauma is a definite 
cause of certain pathologic disturbances 
in the periodontal membrane. The ob- 
servations in human autopsy material 
which substantiate the presence of oc- 
clusal trauma include abrasion, cemental 
tears, root and alveolar bone resorption, 
periodontal membrane injuries and frac- 
ture of the teeth. The first comprehensive 
study of the role of occlusal stress on 
teeth in relation to periodontal disease 
was made by Talbot,’* who pointed out 
that man is predisposed to disease of the 
supporting tissues of the teeth because 
jaw function has been greatly decreased 
as a result of modern methods of food 
preparation. Studies of skulls of primitive 
and modern man confirm the observation 
that powerful occlusal function leads to 
well-developed jaws and teeth, good 
alignment and freedom from disease, 
while slight function produces weak 
maxillae and mandibles. 

Stillman™ is credited with being the 
first to emphasize traumatic occlusion as 
a cause of periodontal disease. Repeated 
abnormal pressures of one tooth on 
another produce traumatic injury. He 
pointed out that there are noninfectious 


changes that are directly produced by 


traumatic occlusion. In time, as a result 
of continued irritation, a chronic sup- 
purative infection usually occurs. McCall" 
supported Stillman in the belief that, 
once traumatic occlusion is established, 
irritation and periodontal congestion re- 
sult. 
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In studies of human teeth, Orban and 
Weinmann* found signs of trauma in 
every case of missing teeth. Gottlieb and 
Orban* studied the effects of traumatic 
occlusion in dogs. They found that the 
periodontal tissue in the area of pressure 
became thinner and bone’ resorption en- 
larged the periodontal space. On the 
opposite side, tension stimulated bone 
building. 

Box*? experimented on sheep to observe 
the effects of excessive occlusal stress and 
found that continued excessive stress 
tended to move teeth out of line. He 
differentiated between traumatic and 
traumatogenic occlusions, pointing out 
that the latter represented “an occlusion 
which, under biting pressure was capable 
of producing or has produced injury to 
the periodontal tissues.” 

Breitner** pointed out that histologic 
studies have shown that natural abrasion 
of the teeth is a protective factor against 
damage to the tooth-supporting appa- 
ratus, since it reduces forces acting 
laterally on the teeth. He said that purely 
lateral forces can be tolerated only to a 
limited extent, since only a small number 
of principal fibers of the periodontal 
membrane are designed to resist lateral 
forces. Vertical forces are easily assimi- 
lated. According to Breitner, the intraoral 
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forces of the musculature of the lips and 
cheeks against the teeth and the tongue 
can and do produce damage to the perio- 
dontal tissues. 

Leonard*® stated that uneven wear of 
the teeth produces changes in the direc- 
tions of forces that hold the teeth in 
equilibrium. As a result, interferences in 
the masticatory movements ,occur and 
positions of stability are impossible to 
achieve. 

McCoy*® stressed the importance of 
the presence of all teeth and the integrity 
of the form and relationship of each 
tooth in maintaining the harmonious 
action of cusps and crowns. Tipping of 
the teeth as a result of tooth loss is, 
therefore, a causative factor of occlusal 
trauma. 

Gratzinger*® expressed the belief that 
the damaging effects to the periodontal 
tissues do not have the character of a 
traumatic injury ane are not produced 
by some definite type of occlusion. The 
damage is the effect of a force active for 
a long time. This chronic irritating force 
is lateral in direction. It is developed 
from the muscles of mastication, and a 
lack of balance between the retentive 
power of the cheek and lip muscles, and 
the force of the tongue muscles. Since 
the forces not related to occlusion con- 
stitute the source of irritation, Gratzinger 
prefers the term “dynamic irritation” to 
traumatic occlusion. 

In a discussion of tissue changes asso- 
ciated with occlusal stresses, Lundquist*’ 
demonstrated that normal bony struc- 
tures accompanied normal functional de- 
mand. There was an increase in the 
density of bone when functional demand 
increased and a decrease in density when 
functional demand was lessened. In- 
creased functional demands might be- 
come excessive and cause injury to the 
periodontal tissues in persons who have 
experienced a diminution in vigorous re- 
active capacity. Such a traumatic injury 
should be considered an aseptic wound. 

Glickman and Wood* found that bone 
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resorption or bone building occurring 
adjacent to the periodontal membrane 
was paralleled by similar changes in other 
parts of the jaw and skeletal system 
Further studies with the endocrines and 
vitamins have shown that deleterious 
changes in the periodontal tissues do 
occur as a result of aberrations in activity 
of the endocrine glands and deficiencies 
in utilization of vitamins. Boyle and 
Bessey*® showed that periodontal disease 
may develop at an early age in animals 
deficient in vitamin A, which plays a role 
in the cornification of epithelial tissues. 
Moreover, the alveolar bone then showed 
evidence of failure to withstand func- 
tional stress. Boyle concluded that inade- 
quate diet, poor absorption of food, 
vitamins and minerals, and disturbed 
metabolic activity were conditions that 
handicap body tissues in maintaining 
normal function. 

The controversial status of the occlusal 
factor and its major or minor etiologic 
relationship to periodontal disease is re- 
vealed in a survey of the literature 
MacMillan® jis in definite disagreement 
with the opinion that traumatic occlusion 
is the predominating causative factor in 
periodontal disease. In stating his case, 
he pointed out a number of discrepancies 
in the doctrine of traumatic occlusion. 
Among these was the fact that the maxi- 
mum amount of stress which the perio- 
dontium is able to withstand innocuously 
has not been determined. Nor has there 
been a determination of the critical point 


at which normal stimulation ends and 
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retrogressive changes as a result of masti- 
catory overstress begin. Furthermore, the 
clinical practice of disoccluding teeth 
has neither prevented nor cured perio» 
dontal disease. He concludes that the 
degenerative process attributed to trau- 
matic occlusion could not be produced 
on a perfectly healthy tooth by mastica- 
tory forces. 

In a discussion of the physiologic proc- 
esses of the periodontal membrane, 
Blayney®! disagreed with the concept that 
too much pressure produces alveolar bone 
and cementum resorption. He expressed 
the belief that lack of function causes 
bone resorption and periodontal mem- 
brane loss on the side toward which the 
tooth is being thrust by occlusal forces. 
An intermittent pressure as produced by 
occlusal function would result in bone 
building rather than resorption, since the 
latter requires a constant pressure. This 
concept emphasized the superior in- 
fluence of static over dynamic conditions 
in the matter of bone resorption. 

The work of Leriche and Policard*? 
has been accepted as representing a sound 
approach to the subject of bone physiol- 
ogy, so that it is reasonable to accept as 
factual their statement that constant 
pressure on bone produces resorption, 
while intermittent pressure favors bone 
formation. 

Kronfeld’® stated that in persons with 
high resistance, even a great amount of 
occlusal trauma does not produce re- 
sorption of the root, while in patients 
susceptible to root resorption, normal 
mastication occasionally may produce 
progressive root resorption. 

Rule insisted that occlusal overstress 
is not a primary factor in the initiation 
of periodontal disease. He considered it a 
secondary predisposing factor, operating 
almost exclusively in cases in which the 
foundational structures have become 
weakened through dystrophic or other 
predisposing factors. 

Merritt" stated that trauma is a symp- 
tom of periodontal disease and not the 
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cause of it. The breakdown in tissue re- 
sistance is not the result of an excessive 
occlusal force, but rather emanates from 
a normal force applied to tissues that for 
some reason have lost their power to 
resist it. He used the term “occlusal 
traumatosis” to designate the effect pro- 
duced on tissue by traumatic occlusion. 

Coolidge®* has summarized the local 
causes of occlusal trauma as follows: (1) 
unrestored loss of posterior teeth with 
tooth drift, (2) malposition of the teeth, 
(3) cuspal interference, (4) uneven wear 
of the teeth, (5) atrophy of the support- 
ing tissues of the teeth, (6) excessive 
overbite, (7) uneven eruption rate, (8) 
abrasion with loss of vertical dimension, 
(9) defective occlusion as induced by 
ill-constructed artificial restorations and 
orthodontic appliances and (10) in- 
jurious oral habits. 

Goldman” pointed out that systemic 
factors may influence and complicate 
these local causes of traumatic occlusion. 
The many complex reactions occurring in 
the periodontium when both excessive 
stress and chronic inflammation are 
present make it difficult for one to 
evaluate the systemic relationship to 
periodontal disease. An established sys- 
temic disease does not presuppose a cause 
and effect periodontal relationship. The 
researches of competent investigators 
would tend to disqualify a simple cause 
and effect relationship between occlusal 
stresses and deterioration of the perio- 
dontium. Until more convincing evidence 
to the contrary is produced, Orban’s™ 
conclusion that the general physical state 
may be an important determinant of 
tissue changes in traumatic occlusion 
would seem to be the most logical. 
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The clinical picture of periodontal 
traumatism as a cause of periodontal dis- 
ease has been described by Orban? as a 
loosening of teeth due to widening of 
the periodontal space. There is a sensi- 
tiveness to percussion and _ thermal 
change. If trauma is in a single direction, 
the tooth may move out of occlusion. 
Box*? and Leonard*® have recorded sev- 
eral other symptoms of periodontal dis- 
ease resulting from traumatic occlusion. 
These include tenderness to biting stress, 
traumatic crescents, congestion of the 
marginal gingivae, McCall’s festoons 
(marginal thickening of the gingiva), 
Stillman’s clefts (slits in the gingival 
margin over a pocket) and changes in 
tooth stability. Roentgenographically 
there are thickenings of the lamina dura. 
rarefaction, condensation and _hyper- 


cementosis in some cases and resorption 
of the root in others. 

The pathologic changes occurring as 
a result of occlusal trauma have been 
summarized by Orban.’ Trauma may act 


in vertical (axial) or horizontal (lateral) 
direction. Vertical overloading may not 
lead to degenerative changes. since the 
fiber arrangement of the periodontal 
membrane can and does compensate the 
overstress. Lateral or horizontal forces 
compress the periodontal membrane be- 
tween the tooth root and the alveolar 
wall; if the forces are benign. a moderate 
degree of inflammation is produced. This 
causes the bone along the alveolar wall 
to resorb together with the principal 
fibers in that region. If the traumatic 
forces are severe and persistent and the 
tissue resistance is low, then thrombosis. 
hemorrhage and eventually necrosis of 
the periodontal tissues result. Extensive 
bone resorption occurs and the periodon- 
tal space becomes widened. 

has demonstrated the pres- 
ence of cartilage in the periodontal 
membrane in cases of occlusal trauma. 
When occlusal trauma is in a single di- 
rection, resorption of bone is found in 
the pressure zone and bone building takes 


place in the traction zone. When the 
trauma is in several directions, bone de- 
struction occurs all around the root 
surface, because of recurring pressure. 
Widening of the periodontal membrane 
space and loosening of the teeth follow, 
and mastication is impaired. 

Box** pointed out that injured portions 
are altered by proliferation of fibrillar 
connective tissue about the partially oc- 
cluded blood vessels at the expense of 
normal white connective tissue, perio- 
dontal membrane fibers and bone. The 
greatest change occurs at the alveolar 
border, where movement is_ greatest. 
Gottlieb®’. showed that the resorption of 
the principal fibers adjacent to the 
epithelial attachment permits apical 
proliferation of the epithelium. This pre- 
disposes to a deepening of the gingival 
sulcus and mechanical tears tend to split 
the epithelium. 

Resorption of the cementum occurs in 
many cases when teeth are subjected to 
excessive lateral stresses. It is not known 
why resorption takes place in certain 
cases and not in others, especially when 
external conditions are identical. Becks™ 
expressed the opinion that systemic dis- 
orders are influential in extensive ce- 
mentum resorption. Occlusal trauma of 
long standing is capable of causing ce- 
mentum resorption, which is never as 
extensive as bone resorption and is usually 
repaired as soon as the trauma subsides. 
If teeth are involved in acute trauma. 
fragments of cementum may be torn from 
the dentin. 

Opinions vary as to the gingival 
changes resulting from traumatic oc- 
clusion. Kronfeld*® and Orban** agreed 
that, if tissue resistance is high, there are 
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not likely to be any pathologic changes 
in the gingivae resulting directly from 
traumatic occlusion. Thoma® stated that 
gingival changes do not, as a rule, occur 
as a direct result of abnormal stress, since 
increased function is more likely to in- 
fluence the gingivae favorably. Hill,® 
however, listed occlusal tramatism as one 
of the important causes of gingivitis. He 
expressed the belief that circulatory 
changes induced in the periodontal tissues 
by excessive occlusal stress are reflexly 
conveyed to the gingiva. 


SUMMARY AND CONCLUSION 


There is a large amount of information 
available on periodontal traumatism and 
atrophy, as well as confusion and lack of 
conclusive experimental evidence to con- 
firm prevalent opinions. 

Many of the causative factors of trau- 


disease 


The conservative treatment of periodontal 
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matism and atrophy have not as yet been 
fully explained. The generally controver- 
sial state of pronouncements on the topic 
is indicative of a profound need for 
verification of the theories of the past and 
careful analysis of many of the studies of 
the present. For the future there appears 
to be an urgent demand for a systematic 
investigation of neglected areas. One of 
the most attractive avenues for explora- 
tion is in the field of psychosomatic medi- 
cine and dentistry. Psychosomatic den- 
tistry may and probably does have some 
positive contributions to make to the 
subject of traumatism and atrophy. Like 
any other branch of dentistry, it is worthy 
of scientific research and clarification. 
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In the treatment of periodontal disease, 
there are many operators who believe 
that once the periodontal tissues are de- 
tached from the root surface, reattach- 
ment will not occur;?? therefore, the 
overlying gingival tissues should be ex- 
cised to the point of their remaining at- 
tachment. This is known as the surgical 
method of treatment. On the other hand, 
there are those who believe that the 
supporting tissues will return to normalcy 
and reattchment will occur by the use of 
conservative methods of treatment.** 
This latter group feels that surgical meas- 
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ures should be resorted to only after con- 
servative measures fail. 
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Each method has its advantages and 
disadvantages. The surgical method is 
more direct in its application and re- 
quires a shorter course of treatment. It 
involves only surgical technics which are 
familiar to the dentist. It is also much 
more spectacular. But its end result is 
not as favorable as the one achieved by 
the conservative method since the sur- 
gical method requires amputation of 
gingival tissues which usually are not re- 
stored. The conservative method, when 
successful, allows the periodontal lesion 
to heal without the loss of tissue. How- 
ever, it requires a specific technic by 
which the involved areas may be cleansed 
by well directed instrumentation. This 
requires study and practice in order to be 
thoroughly executed.® 

Many conscientious operators using 
conservative methods of treatment have 
seen clinical evidences of cure and re- 
establishment of lost gingival attachment. 
Their observations are substantiated by 
scientific investigations,® the latest and 
perhaps most significant of which are 
the findings of Ramfjord.** To those who 
have successfully treated periodontal di- 
sease and have seen their patients’ mouths 
remain healthy over a long period of 
years, there is no question as to the value 
of conservative treatment. 

The rationale of conservative treat- 
ment is based on the assumption that 
most periodontal disturbances arise from 
local irritation of the supporting tissues 
and on the observation that when these 
local irritants are completely removed, 
the tissues usually return to health. The 
major sources of irritation are accumu- 
lations of calculus, bacterial irritation, 
food impactions, faulty restorations and 
occlusal trauma. 

Local irritation of the gingival mar- 
gins leads to inflammatory processes, 
which involve the supporting tissues to a 
greater or lesser degree. When the teeth 
are kept continuously clean and function 
is maintained within physiologic limits 
the gingival tissues are not subjected to 


injury. These tissues are usually firm and 
resistant. Strict oral cleanliness, then, is a 
most effective protective measure against 
periodontal disease. 

Conservative treatment includes all the 
procedures which are contained in the 
broad definition of oral prophylaxis ;* '* 
namely, the removal of all calcareous de- 
posits and stains, the smoothing and pol- 
ishing of tooth surfaces and fillings, the 
removal of overhanging fillings and other 
faulty restorations, and the relief of un- 
due stresses on the teeth as well as the 
instruction of the patient in home care. 
Conservative treatment also includes 
special attention to those pockets which 
remain after the above procedures have 
been accomplished. 

In all of the procedures involved 
the conservative care of the mouth, the 
removal of all calculary deposits and 
debris from subgingival portions of the 
teeth is a most critical problem. It is easy 
to remove calculary deposits from the 
exposed surfaces of the tooth, but the 
care of the subgingival areas is a much 
more difficult matter. Unless these areas 
are properly cleansed, the gingival tissues 
cannot be healthy. 

CARE OF SUBGINGIVAL AREAS 
Care of the subgingival areas, even in 
normal and near normal mouths, is es- 
sential to the maintenance of mouth 
health. It requires an ability to explore 
and cleanse, by instrumentation, areas 


which are hidden from view. Since 
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thorough subgingival care will not only 
cure many periodontal lesions, but also 
prevent them, it should be practiced by 
every dentist. It is just as much a part 
of dentistry as are operative procedures. 

In order to accomplish this, the den- 
tist must develop a technic of instrumen- 
tation which will afford absolute control 
and yet preserve a keen tactile sense. The 
instrument should be held by the thumb 
and index and middle fingers, as the pen 
is held in the Spencerian type of writ- 
ing.** This grasp is preferred because by 
this three point contact the instrument 
can be held and directed with a minimum 
of finger pressure. When only a two point 
contact (thumb and index finger) is 
used, greater pressure is required to hold 
the instrument. Tightness of grasp pro- 
duces a numbing of the fingers and de- 
stroys the tactile sense which is so essen- 
tial. 

In propelling the instrument, the fin- 
gers should not be moved. They should 
grasp the instrument comfortably and 
continually maintain that position. Mo- 
tion is accomplished by rocking the wrist 
or arm to actuate the cutting edge of the 
instrument, using the third finger as a 
fulcrum or rest. In this manner, preci- 
sion and effectiveness of motion may be 
attained without loss of tactile sense. If 
the fingers are continually flexed, tactile 
perception is soon lost. 

There is a wide range of instruments 
which may be used in conservative treat- 
ment. There are some sets of scalers made 
with a specific blade for each surface of 
every tooth. The operator who uses such 
a profusion of instruments spends far 
too much time at each appointment pick- 
ing up instruments, using them for a 
stroke or two, and then laying them 
down. It is suggested that a few, fine, 
sharp scalers and files, with light bal- 
anced handles are much more practical. 
These instruments should be those de- 
signed to be used with a draw stroke in 
order to minimize tissue injury. Fine, 
blunt-pointed explorers also are needed 


to estimate the depth of pockets and to 
detect the roughness or smoothness of the 
root surfaces. 


CHOICE OF TREATMENT 


At the first examination of the patient, 
it is not always possible to determine 
whether conservative or surgical methods 
of treatment should be utilized. Some 
conditions which appear hopeless respond 
amazingly well to conservative treatment. 
In other instances, there may be a poor 
response, and more drastic treatment will 
be required. Since it is desirable to retain 
as much gingival tissue as possible, con- 
servative methods should be instituted 
first. If the treatment is well done, there 
will be immediate improvement in the 
majority of cases, and if the mouth is 
kept clean, this will be followed by com- 
plete healing. Surgical treatment shoyld 
not be resorted to until the mouth is put 
in a state of thorough cleanliness. When 
this has been done, many areas that 
looked hopeless will have healed. The 
less severe infections will have entirely 
disappeared. 


TREATMENT 


It is important to follow a definite order 
when treatment is begun. That is, the 
upper right or left posterior teeth should 
be treated first and then an orderly pat- 
tern is followed until all teeth have been 
covered. When the deposits are heavy, it 
is preferable to scale only a few teeth, or 
one quadrant of the mouth, thoroughly 
scaling each tooth, rather than to cover 
all the teeth superficially. At the next 
appointment, another quadrant can be 
treated with a rechecking of those pre- 
viously done. Better results will be at- 
tained by treating the case two or three 
times a wéek, at first, rather than once a 
week or once in two weeks. 
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Some operators prefer to gain visual 
access to the subgingival deposits to fa- 
cilitate their removal. For this purpose, 
they use mechanical packs in deep peri- 
odontal pockets. These may be made by 
rolling wisps of cotton in a thick paste, 
the chief ingredients of which are zinc 
oxide and eugenol. Pellets of various 
sizes may be pressed firmly into the pocket 
and left for 48 hours or four or five days. 
When the packs are removed, the soft 
tissues are retracted, there will be less 
bleeding, and space is afforded to gain 
better access to the denuded root surface. 
These packs are useful in the manage- 
ment of hyperplastic gingivitis. They are 
also used by many,operators in the prep- 
aration of deep interproximal cavities. 
Care should be used, however, not to 
leave them in place too long or too much 
atrophy will result, causing permanent 
retgaction of the tissues. 

After each scaling, the teeth should be 
polished to reduce infective activity and 
the tendency to subsequent accumula- 
tions. The polishing may be done man- 
ually or with motorized equipment, or 
by a combination of both methods. At the 
conclusion of each treatment, some bland 
solution such as iodine lotion,® or iodo- 
saline,’* should be applied to the tissues 
by means of cotton pellets or a syringe. 
The majority of scaling and polishing 
should be completed in four or five ap- 
pointments. At that time, some, or all 
areas, will show promise of healing, de- 
pending on the severity of the case, but 
there may be some which show unsatis- 
factory response. When all steps in the 
prophylactic procedure have been com- 
pleted, most areas will have healed, but 
if there are some which still show an un- 
satisfactory response, a decision must be 
made as to whether the residual pockets 
shall be treated by surgical methods or 
whether further subgingival © curettage 
should be carried out. This decision will 
be based on many considerations, such 
as the area of the mouth in which the 
pockets are present; whether esthetics is 


important; the depth and accessibility of 
the pockets; whether inflammation still 
persists, and whether the areas can be 
reached for home care by the patient. 

If it is decided to continue conserva- 
tive treatment, medicated packs should 
be used as an aid in subgingival curet- 
tage. The effect of these packs is to cau- 
terize any epithelial lining which may be 
present and which would interfere with 
subsequent healing. These medicinal 
packs should not be used until the root 
surfaces have been thoroughly scaled so 
that the resultant clot may be left un- 
disturbed for the healing process. Packs 
described by Barkann™* are useful be- 
cause they are easily managed. They are 
made of short lengths of seine twine 
which have been saturated in 75 per cent 
pure phenol and 25 per cent gum cam- 
phor. They should be pushed deeply and 
firmly into the bottom of the pocket and 
allowed to remain for five minutes. As 
soon as they are removed, the area should 
be rinsed with warm water. Curets and 
files are then used to smooth the cemen- 
tum and remove the cauterized epithe- 
lium. The clot which results from this 
subgingival curettage should be undis- 
turbed and isolated for about 10 min- 
utes. The patient should be advised to 
rinse the mouth frequently with saline 
solution after a 24 hour period and that 
toothbrushing may be resumed in three 
or four days. Supervision must be con- 
tinued at frequent intervals until the 
patient is able to maintain mouth clean- 
liness with only an occasional prophy- 
laxis. Otherwise new accumulations of 
debris may militate against the healing 
process. 

These conservative and prophylactic 
technics are exacting and can only be 
mastered by practice and close applica- 
tion to details. Indeed they should be 
learned in school. Adequate time should 
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be allotted in the curriculum for manikin 
practice in order that the students may 
learn the technics of scaling and polishing 
before they begin their clinical expe- 
rience. 

Students should be required to per- 
form a thorough and complete prophy- 
laxis for each of their clinical patients 
before they begin operative procedures. 
They should do this frequently enough 
so as to see the benefits of such treatment. 
They should demonstrate an ability to 
treat by conservative measures cases of 
gingivitis, Vincent’s infection and perio- 
dontitis before they are allowed to use 
surgical procedures. 


HOME CARE OF THE MOUTH 


Regular home care of the mouth is of 
great importance in the maintenance of 
mouth health and in the prevention 
of gingival disturbances.’*** It is also 
an essential part of the treatment of 
periodontal diseases. The majority of 
dentists, however, do not take time to 
teach their patients how to take care of 
their mouths. Consequently, most people 
are neglectful of their mouth care. Per- 
haps this failure on the part of the den- 
tist springs from a lack of uniformity of 
thought as to what should be taught and 
practiced in home dental care. In re- 
viewing the literature one is struck by 
the variety of methods suggested and the 
uncompromising attitude of many of 
their proponents. 

One writer decries the fact that chil- 
dren are not given training in tooth- 
brushing as a part of the school curricu- 
lum. Then he goes on to describe what 
he thinks should be taught and states 
that several weekly appointments are 
necessary to master his recommended 
technic. 

Some propose methods which are not 
suitable for children. Others recommend 
methods adaptable where there has been 
extreme recession or for postoperative 
care but methods which are not proper 
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for normal mouths. Some brush up, while 
some brush down, and some brush in 
circles. Some insist on soft brushes, some 
medium and some extremely hard. Is it 
any wonder that the average dentist is 
confused, to say nothing of the public? 

Since it is known that toothbrushing 
is valuable and should be practiced by 
all people, then there is need for some 
method of mouth cleansing that is not 
only easy to teach but one that can be 
readily used by the average person. It 
should be one that will produce the mini- 
mum amount of injury and one that re- 
quires the minimum time and equipment. 

No matter how idealistic a dentist may 
be or how convinced that some compli- 
cated and detailed method of brushing 
will work wonders in the maintenance 
of mouth health, he must also be realistic 
enough to know that only a small per- 
centage of the population who have the 
individual attention of a dentist will be 
taught these methods. The average citi- 
zen brushes his teeth rapidly just before 
his morning coffee. At noon, he has no 
brush to use after his lunch, and at night 
he may give his teeth a few perfunctory 
strokes. It will be difficult to correct his 
toothbrushing habits unless he is given 
some simple method; one so simple and 


“direct that he will be inclined to adopt 


it as a daily habit. 

A method of toothbrushing which is 
widely used today may be called a sweep- 
ing stroke, or rolling stroke, carrying the 
brush down on the upper teeth and up 
on the lower teeth. This is a method 
which can be easily taught and practiced. 
It can be used by adults and by children, 
in healthy or in diseased mouths. It can 
be used on the lingual as well as the buc- 
cal surfaces. It can be executed with 
toothbrushes which have soft, hard, 
nylon, or natural bristles. There are a 
few simple but important directions, 


15. Hine, M. K. Use of the toothbrush in the treat- 
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however, which the patient must follow 
in order to make this method effective. 

First, the patient must watch each 
stroke in the mirror. Most people brush 
their teeth in front of a mirror, but un- 
less they are told to look at their teeth 
and gums as they brush them, they in- 
cline their heads forward and look in the 
wash bowl. They depend on feeling rather 
than sight. The operation can only be 
performed successfully if the patient's 
eyes are open and he watches what he is 
doing. Those who wear glasses for read- 
ing should put them on when they brush 
their teeth. 

Second, the patient should place the 
brush against the upper gingival tissue 
with the bristles pointing up, and should 
exert pressure on the tissues with the side 
of the bristles to blanch them momen- 
tarily. This will tend to stimulate the 
gingival circulation and increase tissue 
resistance. 

Third, he should move the brush by a 
wrist motion carrying the bristles down- 
ward and slightly laterally in order to 
engage the interproximal surfaces as well 
as the cervical areas. This wrist action 
is extremely important in making the 
brushing effective. Without it, the bristles 
tend to jump from the gingival tissue to 
the convexity of the crowns, thereby 
skipping the cervical region. On _ the 
lower teeth the bristles should be car- 
ried upward in a reverse manner to that 
used on the upper teeth. The strokes 
should be performed slowly and repeated 
four or five times in each position until 
all areas of the mouth have been covered. 
In this, there should be a definite pat- 
tern, beginning on the right or left poste- 
rior area and continuing in an orderly 
manner until every tooth has been 
reached. 

Photographs and models often will 
serve to impress patients with the differ- 
ences between the healthy, pink, stip- 
pled gum tissues and those which are in 
various stages of inflammation. Then, if 
they will watch the change in color of 


ASSO 


their own tissues and note the improve- 
ment of their mouths under proper home 
care, they will be more inclined to adopt 
such measures as a permanent habit. 


TOOTHBRUSHES 


The selection of the brush should be 
made in accordance with the individual 
needs of each patient. Not all should use 
stiff black-bristled brushes, should 
all use soft ones. In general, it may be 
said that a stiff, two or three row brush, 
with a rather rigid straight handle is best 
for most people. Bristle stiffness may be 
varied by the use of more or less water 
before using. The brush should be ap- 
proximately six and a half inches long 
with a one inch head. The bristles should 
be three-eighths to a half inch in length, 
arranged in pointed tufts. Handles of 
different color serve to distinguish which 
is to be used morning, noon and night. 
There is no advantage in twisted or an- 
sulated handles over a straight handle. 
In fact, some makes of brushes would be 
definitely improved if the head were set 
on a straight instead of an angulated 


handle. 


nor 


CARE OF THE TOOTHBRUSH 


As a result of their study of toothbrushes 
in use in American homes, Gruebbel and 
Wisan’® were impressed with the unsani- 
tary condition of most people’s brushes 
and concluded that more emphasis 
should be placed on their care. People 
should be taught to use them for brushing 
the teeth and not for cleaning silver or 
shoes. 

Too many people possess only one 
toothbrush and that is so battered and 
soggy that it is no longer of any use for 
cleaning the teeth. They should have 
one toothbrush for each time in the day 


6. Gruebbe!l, A. O. and Wisan, J. M. A study of 
toothbrushes in American homes, J.A.D.A. 37:346 (Sept.) 
948. 
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that they clean their teeth. If they brush 
them after each meal, they should have 
three brushes. At the least, mouth care 
should be given twice daily, which would 
require two brushes to be used alternately. 
This will allow a 24-hour drying period 
for each brush. Thorough drying will 
make it a cleaner and more effective in- 
strument for stimulating and brushing. 

After using the brush, it should be held 
under running water until all the food 
and dentifrice are washed out. It should 
then be stood in an open container, such 
as an empty water glass, or it should be 
hung where it will dry in the air. Brushes 
cared for in this manner and used only 
once daily, should last four or five 
months. 

Some people believe that their tooth- 
brushes are not clean unless they are 
kept immersed in some antiseptic solu- 
tion. Such immersion makes the brush 
useless for the purpose for which it is in- 
tended. 


DENTIFRICES 


Dentifrices have no therapeutic value. 
They are, however, useful aids in polish- 
ing tooth surfaces. It has been suggested 
that a good dentifrice should consist of 
equal parts of water and elbow grease.'* 
This may satisfy those who like water 
and elbow grease, but the majority of 
persons prefer a more pleasing flavor. For 
most people, brushing the teeth is an un- 
pleasant, time-consuming task. If a fla- 
vored dentifrice makes toothbrushing 
more acceptable, it should be used. Soap 
and mild abrasives are helpful in remov- 
ing dirt from the hands. They are also 
useful in removing debris from the teeth. 

The problem of selecting a dentifrice 
which one can recommend has become 
increasingly difficult since the Council 
on Dental Therapeutics no longer lists 
those which are approved. Unless the 
patient is using a dentifrice which is 
known to be highly abrasive, it is prob- 
ably wise to allow him to continue to use 
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the one he likes best. Robinson and 
Kitchin** reported that in a series of 
dentifrices tested, the majority of pastes 
were less abrasive than powders. Those 
which contain sugar are definitely con- 
traindicated. 


DENTAL TAPE 


Dental tape should be used to remove 
debris which may become wedged be- 
tween the teeth. It is not an interdental 
stimulator and should not be used as 
such. In applying the tape, it should be 
held between the thumb and forefinger 
of each hand with the shortest segment 
possible. It should be carried between 
the teeth with a slow, sawing motion. 
When a long segment is applied, it is 
apt to snap between the teeth produc- 
ing injury to the interdental tissues. The 
flat ribbon tape is preferable to the 
threadlike type. The patient should al- 
ways watch in the mirror as he uses it. 
This will enable him to apply it much 
more efficiently with less danger of cut- 
ting the tissues. As a rule, children up 
to the age of 14 do not need to use tape. 
In fact, they may do more harm than 
good by using it hurriedly and carelessly. 


INTERDENTAL STIMULATORS 


Interdental stimulation, when indicated, 
may be accomplished by the use of prop- 
erly shaped wood or rubber points. These 
are specially designed -to fit the inter- 
proximal spaces and to be pushed through 
them as far, as they will go comfortably. 
Most people learn the use of these ap- 
plicators more readily than interdental 
brushing. Their use, too, is facilitated by 
looking in the mirror. 

The rubber stimulator is mounted at 


17. Fenton, H. R. Toothpastes, powders, brushes, and 
mouthwashes. North-West Den. 23:41 (Jan.) 1944. 

18. Kitchin, P. C., and Robinson, H. B. G. How 
abrasive need a dentifrice be? J. D. Res. 27:50! (Aug.) 
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an angle which permits the tip to be in- 
troduced from the lingual as well as the 
labial aspects. These stimulators not only 
massage the interproximal tissues, but 
also remove plaques and accumulations 
of food between the teeth. 

The so-called “Stimudents” may be 
used in the anterior part of the mouth, 
but are not so well adapted to the poste- 
rior region. If toothpicks are used for 
this purpose, they will do less darnage 
if they are flat and not round. 


MOUTHWASHES 


Mouthwashes, like dentifrices, have lit- 
tle, if any, therapeutic value. The mouth 
should be rinsed after brushing the teeth 
to flush out any remaining debris, and 
the least expensive and most available 
wash is water. Some recommend salt and 
soda while many patients like to use the 
more highly flavored preparations. Un- 
less they are too highly loaded with 
astringents, they do no harm and may 
leave a flavor in the mouth that is refresh- 
ing and reconciles some people to brush- 
ing their teeth. 

Hydrogen peroxide, 3 per cent, diluted 
with equal parts of water may be used 
on the brush occasionally to aid in cleans- 
ing the teeth. It also may be used on the 
tongue to cleanse it from accumulated 
~ debris. It should be applied to the tongue 
with a soft brush, not a stiff one, in a 
light stroke sweeping from the posterior 
to the tip. It has been frequently found 
that many cases of persistent halitosis 
may be relieved by an occasional brush- 
ing of the tongue with peroxide. 


SUMMARY 


In this discussion of the conservative 
treatment of periodontal disease and the 
home care of the mouth, it has been pos- 
sible to state only the general principles 
involved. Many details and important 
correlated factors have necessarily been 
omitted. 


Two most important features have 
been accentuated; one, that when all lo- 
cal irritants have been removed from dis- 
eased periodontal tissues the disease will 
be arrested, the lesions will heal and nor- 
mal tissue relationships will be restored 
in a large percentage of cases. 

Second, when mouths are kept clean 
enough, especially the subgingival areas, 
the periodontal tissues usually will be 
maintained in health indefinitely. Ade- 
quate prophylactic measures and well di- 
rected home care, therefore, constitute a 
most effective protection against perio- 
dontal disease. 

Dentists have been too much concerned 
with the rehabilitation of mouths wrecked 
by periodontal disease and have not given 
enough attention to the prevention of 
such destruction. 
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The elimination of the periodontal 
pocket, utilizing surgical methods, is a 
much more spectacular and rapid technic 
than the conservative methods of curette- 
ment. The purpose of this paper is to 
evaluate the various technics and the 
rationale of surgical treatment of perio- 
dontal disease. However, surgical treat- 
ment alone will not eliminate the inflam- 
matory process from the gingiva per- 
manently. It is only one of the aids that 
are available in the attempt to eliminate 
this pathologic process. 

Judging from a review of available 
literature on this subject of surgical treat- 
ment, there seems to be some dispute 
about the first dentist to introduce sur- 
gical procedures in periodontal therapy. 
Leonard’ states that surgical resection 
was advocated in France by Fauchard in 
1728. Merritt? credits Kunstmann, who 
published a small book in 1772, as one 
of the first to attempt gingivectomy. 
Zentler,* on the other hand, stated that 
Robicsek, a Hungarian, in 1894 advo- 
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cated surgical treatment by a form of 
flap operation in which access to the 
area for curettement was attained with- 
out actual removal of the pocket. This 
paper will trace the development of sur- 
gical procedures from 1912 only. 


TWO DIFFERENT APPROACHES 


Basically, there are two distinctly differ- 
ent approaches to the eradication of pe- 
riodontal pathology by surgical methods: 
(1) the gingivectomy or complete re- 
moval of the gingival tissues forming the 
pocket;* (2) the so-called flap operation 
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Fig. 1 * Ward operation. Left: Schematic representation of an area that has been 
obliterated with the interproximal file. The file was carried through the soft tissue 
until bone was contacted. Right: A horizontal incision was made buccally and lingually 
to facilitate removal of the remaining tissue. Calculus and bone were apparent after 


removal of the soft tissue 


which consists of the elevation of a flap 
of soft tissue to gain access to the dis- 
eased area for curettement.° 

Madison" reported that the first de- 
tailed surgical technic was introduced in 
1912 by an Englishman named Pickerill. 
He advocated the removal of all cal- 
culus and the final excision of all infected 
soft tissue. Applications of tincture of 
iodine were made frequently to the 
wound surface. But Black,’ in 1915, was 
the first recorded American investigator 
to describe gingivectomy. He felt that the 
gingiva should be excised to the bottom 
of the pocket, or a little beyond, which 
involved the removal of a portion of the 
alveolar process. He stated: 

In cases in which the pockets on the labial, 
buccal, or lingual surfaces are deep, the depth 
may be reduced by cutting away the over- 
lying tissue, or in other words by cutting 
away the gum tissue that is undermined by 
the disease of the periodontal membrane. 

Yet Black went on to advocate the re- 
moval of a portion of the alveolar proc- 
ess, but this unnecessarily destroys tissue 
which can be restored to health. He also 
suggested the use of cautery to make the 
excisions and cited control of hemorrhage 
as the principal reason for its use. 

Slight modifications of the technic of 
gingivectomy were made in England by 


Nodine,* in 1920. That same year, in 
Philadelphia, Ziesel® introduced “gingivo- 
ectomy,” and described a clear outline 
for the removal of the soft tissues form- 
ing the pocket which was to be followed 
by curettement of necrotic bone. 
Ward,’® in 1928, advocated the re- 
moval of periodontal pathology by treat- 
ment which he termed the “obliteration” 
method. This treatment consisted of the 
removal of all of the interproximal tis- 
sues down to and including portions of 
the alveolar process which, Ward stated, 
was permeated with bacteria. (See Figure 
1, left.) His removal of the soft tissues 
was unique in that it was accomplished 
by the use of interproximal files. These 
files were thrust through each affected 
interproximal space and with pushing 
strokes all tissue was eliminated from 
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the region. These cuts were then joined soft tissues removed. This removal was 
by a horizontal incision and the buccal followed by a smoothing of the alveolar 
and lingual flaps of remaining tissue were crest, the removal of the necrotic bone 
removed (Fig. 1, right). Ward’s radical and the scaling of the root surfaces. The 
treatment may be questioned, but he entire operative site was covered by a 
made a valuable contribution to surgical surgical cement until healing was com- 
resection by his introduction of a cement _ plete. 

that could be applied over the operative In 1932, Crane and Kaplan‘ intro- 
site during the healing period and thus duced a technic which claimed to pre- 
prevent unnecessary discomfort. serve the maximum amount of normal 
The following year Kaiser** made a __ tissue. A pocket-marking forceps was in- 


slight variation of the method for re- troduced to the depth of the pocket 
moval of the pocket. Vertical incisions 


were made in each affected interproxi- 


ll. Kaiser, F. S. The surgical treatment of pyorrhea 
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These parallel incisions then were con- \2, Crane, A. B., and Kaplan, Harry. The technique 
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nected in a horizontal plane and the 38:3 (Jan.) 1932. 


Fig. 2 * Crane-Kaplan pocket marker and operation. A: Pocket marker introduced 
to the depth of the pocket and the handles compressed to leave a mark on the attached 
gingiva. B: Removal of the strip of soft tissue. Calculus can be seen on the surface of 
the roots. C: Operation completed and calculus removed. The bone has been reshaped 
and tissue tags detached. The area is ready for a surgical cement dressing. D: Modified 
Crane-Kaplan operation. Careful removal of excessive granulation tissue and calculus 
is seen at the left. The area after healing is shown at the right 
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(Fig. 2, A) and compression of the han- 
dles left a bleeding point on the surface 
of the free gingiva. An incision was made 
connecting the bleeding points and the 
strip of diseased tissue was removed with 
a blunt dissector (Fig. 2, B). Interproxi- 
mal saws were used to break down the 
diseased bone. Calculus then was re- 
moved from the necks of the teeth, the 
bone shaped to the proper form and 
smoothed and unsupported tissue tags 
were removed (Fig. 2, C). The area then 
was covered with surgical cement and 
left until healing had been accom- 
plished. 

However, in May, 1951, Kaplan and 
Milobsky** modified the original Crane- 
Kaplan technic. The basic change was 
made to conserve bone, connective tissue 
and periodontal fibers. The depth of the 
pockets on the buccal or labial and lingual 
surfaces was established by the pocket 
marker, as before, since these bleeding 
points provided a guide for the excision 
of the soft tissue forming the walls of 
the pocket. When the two sections of 
gingiva had been eliminated, the cal- 
culus was removed from the roots and 
the excessive granulation tissue was care- 
fully curetted (Fig. 2, D). These men, 
in the revision of the original technic. 
stressed careful scaling and thorough hy- 
giene of the mouth prior to the opera- 
tion to reduce the amount of granula- 
tion tissue present in the pocket. 

The flap operation first was described 
in Germany by Cieszynski in 1914.° He 
based his operation on the seven princi- 
ples which may be listed: (1) convenient 
entrance to the area; (2) thorough 
curettement; (3) smoothing crenated 
bone; (4) disinfection; (5) radical re- 
moval of pockets from which there is 
exudation; (6) removal of the epithelial 
lining of the pocket; (7) use of steel in- 
struments, not galvanocautery. However 
Zentler,® in 1918, was the first to publish 
a description of the flap operation in 
America. An incision at the free gingival 
margin was carried to the apexes of the 


73% * THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


teeth. A flap was elevated to include the 
periosteum and, while the flap was re- 
tracted, “all of the inflamed, infected 
and granulomatous tissue” was removed 
(Fig. 3, left). With chisels and a mal- 
let, the alveolar plate was removed from 
around the denuded roots to insure the 
removal of the “infected bone.’ The 
rough edges of the remaining bone were 
smoothed and, following the removal of 
the granulation tags on the inner aspect 
of the elevated flap, sutures were placed 
to close the wound (Fig, 3, right). The 
entire area then was covered with iodo- 
form gauze. The writer provides no de- 
scription of a method of treatment for 
pockets that were lingually located, and 
limited the operation to three or four 
teeth to avoid so-called “septic absorp- 
tion.” 

A reduction in the extent to which 
the mucoperiosteal flap was elevated dur- 
ing this type of operation was described 
by Shearer™ in 1924. This more con- 
servative handling of the flap and under- 
lying bone permitted more areas of dis- 
eased tissue to be operated on at one 
sitting. Otherwise, Shearer’s operation 
was exactly the same as that described 
by Zentler. 

Zemsky’s modification of Shearer's 
flap operation appeared in 1926.*° One 
of the changes which Zemsky introduced 
was the elevation of a lingual flap in 
addition to either the buccal or labial 
flaps. Following the curettage and bone 
filing and smoothing, the free gingival 
margins of the flaps were excised to a 
point that when sutured together the 
newly-contoured alveolar crest was ex- 
posed. This minor variation was per- 
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Right: The operation completed and sutures 
in place 


formed on the premise that all of the 
infected tissues thereby were removed. 

The most widely cited type of flap 
operation was introduced in 1931 by 
Kirkland’® and was called the modified 
flap operation. This technic was advo- 
cated for purulent lesions about single- 
rooted teeth, and also anterior teeth 
where gingivectomy would be contrain- 
dicated. An incision was made in the 
interdental papillae to the depth of the 
pocket and then carried mesially and 
distally separating the crest into two 
parts so that the flaps could be retracted 
both labially and lingually (Fig. 4, 
right). While the flaps were held re- 
tracted the root was scaled to remove 
calculus and the area was curetted to 
remove granulation tissue and the cre- 
nated bone was smoothed. Adhering 
granulomatous tags on the inner aspect 
of the flaps also were removed. The flaps 
were coaptated and sutured and a wax 
dressing was applied to the area until 
healing was accomplished in from three 
to five days (Fig. 4, left). 
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Fig. 3 + Zentler’s flap operation. Left: 
Mucoperiosteal flap retracted. Note height 
of incision was not to the apexes of the teeth 
as was advocated by Zentler , 


- 
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In 1936, Kirkland described his semi- 
flap technic in which the modified flap 
just discussed was utilized on the buc- 
cal or labial aspects of the pocket but 
with a complete gingivectomy on the 
lingual surface. He developed this modi- 
fication because, as he stated, the pa- 
tient was prone to neglect the lingual sur- 
faces of the gingivae and hence the 
areas of infection were more deeply 
seated.?* 

A conservative surgical technic was 
outlined by Barkann'* in 1939. She de- 
vised this operation for the removal of 
the contents of the pocket including the 
epithelial lining. She stated that the op- 
eration was performed “so that contact 
between the root and the gingivae, in 
their normal relationship may be re- 


16. Kirkland, Olin. The suppurative ee an 
pocket: its treatment by the modified flap operation. 
J.A.D.A. 18:1462 (Aug.) 1931. 

17. Kirkland, Olin. Surgical flap and semiflap tech- 
clase in periodontal surgery. D. Digest 42:125 (April) 
1936. 


18. Barkann, Lillian. A conservative surgical tech- 
nique for eradication of a pyorrhea pocket. J.A.D.A. 
26:61 (Jan.) 1939. 
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Fig. 4 * Kirkland’s modified flap operation. 
Right: After incising the interdental papillae 
the flaps are retracted buccally and lingually 
to gain access for the removal of calculus and 
granulation tissue and for smoothing the 
bone 


| 


established.” This procedure did not in- 
volve the removal of any of the buccal 
and lingual gingivae because the writer 
did not feel that they were infected and 
also because these tissues served as a 
natural support for the blood clot (Fig. 

The chief accomplishment of gingi- 
vectomy in periodontal practice is the 
complete elimination of the pocket and 
re-establishment of a shallow crevice. 
This operation removes all of the soft 
tissue forming the walls of the pocket 
down to the epithelial attachment. Im- 
mediately beyond the pocket is connec- 
tive tissue, in a state of inflammation, 
along with transseptal fibers of the perio- 
dontal membrane, the alveolar bone and 
the alveolar process. Fish,’® Kerr,?° Or- 
and on the 
basis of histopathologic studies, have 
established that there is no infectious 
process present in the supporting bone. 
This fact is directly opposed to the opin- 
ion of the men who were responsible for 
the development of the various surgical 
technics used in the treatment of perio- 
dontal disease. Orban”? states that the in- 
flammatory reaction may penetrate the 


AT 


Left: Interdental sutures have been placed, 
and are allowed to remain until healing has 
been accomplished 


marrow spaces of the supporting bone, 
but this bone is neither infected nor ne- 
crotic. In certain instances, however, 
when the base of the pocket is apical 
to the alveolar crest, bone must be re- 
moved to eliminate the pocket. All of the 
previous proponents of the radical flap 
operation appear to have violated this 
basic fact when» they advocated the 
smoothing and curetting of the infected 
bone. All flap operations should not be 
condemned, because they have a definite 
place in periodontal therapy, but from 
sound histopathologic evidence, curette- 
ment should not extend beyond the 
apical proliferation of the epithelial at- 
tachment. Bone must be removed or 


Fish, E. W. Bone infection. J.A.D.A. 26:69! (May) 


Kerr, D. A. Personal communication, June, 1951. 
. Orban, Balint. Gingivectomy or flap operation? 
J.A.D.A. 26:1276 (Aug.) 1939. 

22. Orban, Balint. To what extent should the tissues 
be excised in gingivectomy? J. Periodont. 12:83 (July) 
1941. 

23. Goldman, H. M. Gingivectomy: indications, con- 
traindications and method. Am. J. Orthodont. & Ora! 
Surg. (Oral Surg. Sect.) 32:323 (May) 1946. 

24. Saghirian, L. M. Electrosurgical gingivoplasty. 
Ora! Surg., Oral Med. & Ora! Path. 2:1549 (Dec.) 1949. 

25. Kronfeld, Rudolf. The condition of the alveolar 
bone underlying periodontal pockets. J. Periodont. 6:22 
Jan.) 1935. 
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recontoured on occasion to establish 
proper gingival architecture. 

Figure 6 illustrates the extent to 
which the excision of the soft tissues 
should be carried, on the basis of pa- 
thology. From the diagram, the line of 
excision is at once apparent and the 
location of the line is at the base of the 
sulcus. The underlying connective tis- 
sue, which has a certain amount of in- 
flammatory reaction present, need not 
be curetted because to do so would de- 
stroy regenerative elements and would 
remove unnecessarily those tissues which 
would become normal**:** when the in- 
flammation subsides. If large masses of 
granulation tissue are present, they may 
. be removed gently, without disturbing 
the underlying connective tissue. The ex- 
cess granulation tissue is removed to pre- 
vent the re-formation of a gingival 
pocket and to increase the rate of heal- 


HEALING 


Two excellent pieces of research have 
been completed, the first by the patholo- 
gists Orban and Archer,** to explore the 
process of wound healing following gin- 
givectomy. The first study was reported 
in 1945. Orban and Archer completed 
their experiment by studying microscopi- 
cally a granulating wound surface at se- 
rial intervals, and found that complete 
epithelialization did not occur until the 
fourteenth postoperative day. Their study 
was completed without the application 
of surgical cement dressing to the area. 
The conclusions drawn from their ex- 
periment were that the chronic inflam- 
mation present in the deeper layers of 
the gingivae was not altered by the 
operation and that this tissue persisted 
following the gingivectomy. This granu- 
lation tissue then should be treated care- 
fully so that it can be transformed into 
active mesenchymal tissue capable of re- 
generative activity. However, if this 
granulating mass is not kept controlled, 


wound healing following elimination of one 
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it becomes excessive postoperatively and 
a gingival pocket will recur. 

Two years later, Bernier and Kaplan*’ 
conducted a series of examinations simi- 
lar to those of Orban and Archer, the 
only difference being that a surgical 
dressing was used to cover the wound. 
Their conclusions were that the presence 
of the pack increased the rate of healing. 
They demonstrated complete epitheliali- 
zation in six days as compared to the 
earlier study in which the wound surface 
did not attain a complete epithelial cov- 
ering until the fourteenth postoperative 
day. Bernier and Kaplan felt that the 
constituents of the pack were secondary 
to the presence of the pack on the 


26. Orban, Balint, and Archer, E. A. Dynamics J 
ets. Am. J. Orthodont. & Orat Surg. (Oral ect.) 
31:40 (Jan.) 1945, 

27. Bernier, J. L., 
ainaival tissue after 
35:697 (Nov. 15) 1947. 
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Fig. 5 * Barkann operation. The area on the 
left depicts the epithelium extending to the 
base of the intrabony pocket. The area on the 
right shows the crevicular epithelium being re- 
moved from the base of the pocket to the 
free gingival margin 
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wound. These investigators also stressed 
the importance of the cautious removal 
of the granulation tissue, since its pres- 
ence might be a most important factor 


in the stimulation of the healing process. 


GINGIVOPLASTY 


Gingivoplasty, which deserves special con- 
sideration in any discussion of the surgi- 
cal elimination of periodontal pockets, 
concerns itself with proper contouring of 
the residual gingival margin.** The oper- 
ator must constantly keep in mind the 
contour of healthy attached and free 
gingival areas when performing any sur- 
gical resection of the pathologic gingivae. 
In any gingivectomy the excision of the 
gingival pocket should be made with a 
long bevel to approach the normal gin- 
gival contour. If this bevellirig is not 
utilized, a shelflike edge remains around 
the necks of the teeth on which Gold- 
man*® has observed impingement during 
mastication and the accumulation of 
food debris. Following excision of the 
periodontal pocket, the remaining inter- 
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Fig. 6 * Schematic repro- 
duction of periodontal pock- 
ets between, two lower molars. 
Key to the letters is: TF, 
transseptal fibers of the perio- 
dontal membrane ; PM, perio- 
dontal membrane; LD, 
lamina dura or alveolar bone; 
AC, alveolar crest. The area 
coronal to the transseptal 
fibers is heavily infiltrated 
with inflammatory cells. The 
line of incision for removal 
of the pocket would be from 
the base of the sulcus on the 
right to the base of the 
sulcus on the left 


dental papillae must extend further in a 
coronal direction than either the buccal 
or lingual plates of bone. On occasion, 
in order to accomplish this contouring, 
it will be necessary to reduce the plates 
of bone to a point where a natural ap- 
pearing interdental papillae can be at- 
tained. The bone is not involved by 
any specific pathology, but, in order to 
gain proper contour of the gingival mar- 
gin, this bone must be carefully removed. 
If a flat or depressed interdental papilla 
is allowed to remain, food, debris, ma- 
teria alba and bacteria will reinitiate 
the inflammatory process with repetition 
of the formation of a periodontal pocket. 


TECHNICS 


In the technics discussed in this paper, 
all operators have utilized a steel knife 
to resect tissue. However, Webb,”® in 
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1935, introduced a method of eliminating 

the periodontal pocket by electrosurgical 
means. He designed a bipolar electrode 
that coagulated the tissue proteins be- 
tween the two poles. Later, according 
to Saghirian,™* clinical experience dem- 
onstrated that the heat developed be- 
tween these two poles penetrated deeply 
and destroyed normal supporting struc- 
tures. Saghirian*®® first started appli- 
cation of the high frequency currents for 
gingival resection in 1933. His first pub- 
lication appeared in 1940.% He stated 
that the electrode remained cold during 
the operation, although a current was 
generated within the tissues which pro- 
duced a destructive heat that caused 
coagulation of the proteins. When the 
instrument is properly controlled, this 
may be concentrated to a small area with 
a resultant incision and a fine coagulation 
along the line of cleavage. The extent 
of coagulation is dependent upon the 
resistance of the tissue (fat, cartilage and 
bone being highly resistant and vascular 
tissue being the least resistant), the den- 
sity of the current and duration of ap- 
plication of the current. In 1949, Saghi- 
rian,** in describing the technic, stated 
that cutting and coagulating were de- 
pendent upon frequency, wave pattern, 
amount of current and size and shape of 
the electrode. The principal advantages 
of the high frequency electrode over 
steel instruments are a nearly bloodless 
field and much more finely controlled ex- 
cisions, which is highly important in con- 
touring and shaping the remaining gin- 
gival margin, so that a normal festooned 
gingiva is achieved. 

Prior to any gingivectomy or surgical 
procedure the acute inflammatory proc- 
ess should be eliminated. The reduction 
in swelling decreases the depth of the 
pocket to some extent,”* there is less 
granulation tissue present in the pocket 
and there is less hemorrhage during the 
operation.** This treatment is accom- 
plished by scaling and polishing the teeth 
as many times as is considered necessary. 
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SUMMARY 


It has been determined from histopatho- 
logic evidence that the removal of perio- 
dontal pockets does not entail the de- 
struction of any connective tissue apical 
to the base of the pocket. For years the 
mode of surgical treatment was to re- 
move the soft tissue forming the pocket 
and then curet, plane, smooth and de- 
stroy portions of supporting bone. It 
now is known that to excise the pocket 
to the bony crests removes certain basic 
elements in the connective tissue that are 
highly important to the reparative proc- 
ess. 

It also has been found that most of 
the advocates of the flap operation have 
destroyed periodontal fibers, connective 
tissue, and alveolar process. It may be 
repeated, however, that all flap opera- 
tions are not predicated on the curette- 
ment or smoothing of the bone and are 
not to be ruled out as an adjunct in 
periodontal therapy. 

It has become evident that proper gin- 
gival architecture must be kept in mind 
when re-establishment of a new free 
gum margin is undertaken, for, without 
proper festooning, reinfection is invited. 
It has also been learned that electro- 
coagulation is a valuable means by which 
gingival contouring can be accomplished 
and that this means, when properly con- 
trolled, permits the operator to obtain 
an almost bloodless field. 

It has also been learned that proper 
postoperative care must be maintained, 
the use of the surgical dressing is impor- 
tant to increase the rate of healing and 
the excessive granulation tissue which 
frequently forms on the wound surface 
must be kept to a minimum to prevent 
recurrence of the pocket. 


30. Saghirian, L. M. Electrosurgery in the mouth. 
D. Digest 46:20 
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Relation of operative and prosthetic dentistry 


to periodontal disease 


E. Romle Romine, D.D.S., Detroit 


It is a well recognized fact that operative 
dentistry affects the health of the perio- 
dontium. This effect is either favorable 
or unfavorable and is exerted on healthy 
or diseased periodontal tissues. 

There are constant references in the 
literature to “faulty dentistry,” as a 
major etiologic factor in periodontal dis- 
ease, particularly in gingivitis and perio- 
dontitis. In fact, “faulty dentistry” is 
discussed*** so much that one begins to 
wonder whether there is any operative 
dentistry correctly done. 

This prevalence of faulty dentistry of- 
fers abundant proof that its relationship 
to periodontal disease still is unrecognized 
and its importance unrealized. Routine 
clinical observations and experience tend 
to substantiate these facts. 

General dental practice consists of 
two equally important parts—periodon- 
tics and associated restorative service. A 
good philosophy of dental service would 
be directed to the treatment of these 
diseases in such a way that the natural 
teeth and their supporting structures 
would be retained in a healthy state for 
the lifetime of the individual and full 
dentures would thus be avoided. 

The periodontal phase of preventive, 
curative and maintenance dental practice, 
has become a firmly established part of 
progressive dentistry. Its objective is to es- 
tablish and maintain a healthy periodon- 
tium. Only on such a foundation can long- 
range, successful restorative procedures 


be based.? The work of Grubb,’° Gran- 
ger," Branstad** and others supports this 
fact. 

The restorative phase of dental practice 
consists of the individual restoration, the 
permanent bridge, the removable bridge 
and splinting procedures. The individual 
restoration is the basic unit in all these 
restorative services. Two or more units 
soldered to pontics form the permanent 
bridge. Units connected to saddle areas 
by attachment devices form the remov- 
able bridge. Units soldered together in 
multiple form splinting devices. 


. Black, G. V. Operative dentistry, vo 
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This all-important individual restora- 
tion must be built to two sets of specifi- 
cations; namely, periodontal and me- 
chanical. The mechanical specifications 
are determined by the inner surface of 
the restoration. Its contacting surface is 
the cavity preparation of the tooth. Laws 
underlying basic requirements of cavity 
preparation were established long ago by 
Black.** Smyd,’ in 1944, added the en- 
gineering principles involved in inlay and 
inlay bridge abutment retention. Details 
of this phase of construction seem to be 
fairly well understood and are applied 
with varying degrees of success. 


The periodontal specifications of a res- ° 


toration are detérmined by its outer 
surface. These specifications have to do 
with the shape and form of this surface 
as determined by contact, contour, oc- 
clusion, margins and polish. The man- 
agement of these five factors determines 
the amount of protection afforded the 
supporting structures by the restoration. 

Details of this phase of construction, 
for some reason, seem to be less well un- 
derstood. Failure to fulfill these five 
periodontal specifications is the cause of 
vast amounts of periodontal disease. 

Execution of these periodontal specifi- 
cations for a restoration in a healthy 
mouth equals prevention and mainte- 
nance of health. In the presence of perio- 
dontal diseases, it equals cure and main- 
tenance of a healthy condition. Failure to 
execute these periodontal specifications 
initiates disease under healthy conditions. 
Failure in the presence of disease means 
an accelerated rate of destruction of the 
supporting structures. This relation of 
cause and effect applies to all restorative 
procedures, as the individual restoration 
is the basic unit in all. 


THE PERIODONTAL SPECIFICATION 
OF CONTACT 


The contact relation between teeth of an 
individual jaw is basic to the periodontal 
health.***° There must be continuity of 
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contact completely around the arch. Each 
tooth thus gives support to its neighbor 
on either side. This contact of tooth to 
tooth is also maintained by the trans- 
septal periodontal membrane fibers act- 
ing as a connecting band, and by the 
roots of teeth embedded in the alveolar 
bone. 

This contact relationship helps to 
maintain tooth stability and position in 
the arch in a horizontal plane and to 
hold functional movement within phys- 
iologic limits. Another function is to 
provide for the flow of the forces of oc- 
clusion around the arch through the, 
contact area. Thus occlusal forces gen- 
erated on alternate sides of the arch dur- 
ing mastication are supported by the 
whole arch as a unit. This flow of oc- 
clusal forces also provides important 
stimulation for the deep periodontal 
structures. 

Anatomically, the contact area forms 
the top border of the embrasure space. 
Mechanically, it protects the embrasure 
contents from injury during mastication. 
Failure to restore the contact area results 
in periodontal disease that destroys the 
embrasure tissues and then attacks the 
deeper underlying periodontal structures. 


ADDITIONAL PERIODONTAL 
SPECIFICATIONS 


The periodontal specification “occlusion” 
in a restoration involves all of the oc- 
clusal relations of the teeth. It also in- 
volves all restorations from the simplest 
Class I to complicated bridge replace- 
ments. 

Before new occlusal restorations are 
built, it is fundamental that the entire 
remaining ‘dentition be balanced as a 
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14. Brodie, A. G. Significance of tooth form. Angle 
Orthodont. 4:335," 1934. 
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mastication unit in centric jaw relation 
and in the functional eccentric jaw posi- 
and McLean 
%18-20 have laid down the rules for bal- 
ancing occlusion. Restorations and re- 
placements are constructed so that they 
are in harmony with the balance already 
created in the remaining natural denti- 
tion. Failure to rebuild to a balanced 
occlusion results in compounding the 
forces of malocclusion and increasing the 
rate of destruction from periodontal dis- 
ease. Attempting occlusal adjustment 
after restorations are made results in 
mutilation of the articulating anatomy, 
loss of metal protection of porcelain 
bridge pontics and often in complete de- 
struction of the new restoration. 

Occlusion and occlusal adjustment are 
the common denominator between perio- 
dontal and restorative service. Major 
centric and eccentric occlusal derange- 
ments should be corrected before treat- 
ment of advanced pockets. It is an 
important aid to successful healing as it 
eliminates the excessive mobility of teeth 
in premature contact. These teeth also 
tend to return to their original positions 
in the arch, often closing open contacts 
and improving the occluding contacting 
relationship. Adjustment of remaining 
minor discrepancies is done after com- 
plete periodontal healing, and again 
after all restorations are completed. A 
final “milling in” process simulating na- 
tural functional wear completes the ad- 
justment program. It removes the small 
discrepancies remaining which were 
caused by the inherent limitations of the 
carbon marking technic. 

Because of their extreme importance, 
diagnosis and an understanding of the 
status of occlusion, particularly centric 
occlusion, should be re-emphasized.’* 
20,21 Occlusion can be spoken of as being 
“healthy” or “diseased,” in the same 
manner as the periodontal tissues. Inter- 
digitation and simultaneous tooth con- 
tact with the condyle resting passively in 
the fossa mean “healthy” centric occlu- 


sion. The lack of interdigitation and 
simultaneous tooth contact with the con- 
dyle resting passively in the fossa mean 
“diseased” centric occlusion. The Hickok 
retruder is a valuable and practical aid to 
quick diagnosis of centric jaw relation. 
The retruder insures a condyle resting 
passively in the fossa and closure on the 
hinge axis of the jaw. 

The periodontal specifications of con- 
tour, margins and polish of a restoration 
have to do mainly with the proximal 
tooth surfaces.** They apply to a lesser 
degree to the other tooth surfaces as well. 
These proximal surfaces form the mesial 
and distal sides of the embrasure space 
and are in intimate physical contact with 
the periodontal tissues within this space. 
Therefore, these restored surfaces should 
reproduce the natural convexities of this 
portion of the tooth. They should have a 
high polish and the gingival margins 
should present no discrepancy or over- 
hanging margins. Failure to restore the 
contour, polish and margins results in 
gross mechanical irritation to the em- 
brasure tissues, and causes extensive perio- 
dontal disease. 

The question of teeth with total bi- 
furcation and trifurcation involvements 
is intimately connected with restorative 
procedures. Because of the importance of 
such involvements, careful clinical and 
roentgenographic diagnosis must be used. 

In many instances,. planning the re- 
construction program is impossible until 
a decision is made as to what can be done 
with strategically located teeth so in- 
volved. Solutions to this problem include 
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treatment of the area, devitalization of 
the tooth and resection of one root, splint- 
ing to adjacent teeth, and extraction. 


THE INDIVIDUAL RESTORATION 


The individual restoration is without 
doubt the most important of all the re- 
storative procedures.*’ Its purpose is 
twofold: to restore parts lost by decay 
and so preserve the tooth as a function- 
ing unit; and, secondly, to protect the 
integrity of the supporting structures by 
restoring the shape and form of the outer 
surface. These mechanical and _perio- 
dontal specifications of a restoration have 
already been described. 

Under healthy conditions, with peri- 
odic roentgenographic examination to 
discover decay, the individual restoration 
built to mechanical and periodontal spec- 
ifications, plus excellent personal oral 
hygiene, will insure continued health of 
the dental machine indefinitely. 

When periodontal disease is present, 
the individual restoration is an essential 
factor in treatment. Faulty restorations 
that fail to meet the tests of contact, con- 
tour, occlusion, margins and polish should 
be removed and replaced by properly de- 
signed _ restorations. More advanced 
chronic conditions with open contact 
spaces, tipped teeth and malpositioned 
teeth are corrected by building exagger- 
ated contours, extensions on restorations 
for contact, and by redesigning the oc- 
clusal surface. 

The advantages of the indirect gold 
inlay over the amalgam filling in satisfy- 
ing the periodontal specifications of a 
restoration are obvious.**? When occlusal 
reconstruction is required, gold inlays are 
the only possible solution to the prob- 
lem. Thus the periodontal viewpoint im- 
mediately results in a great increase in 
the use of the gold inlay restoration. 


THE FIXED BRIDGE 


The fixed bridge in the replacement of 
missing teeth is the method of choice.*:* 
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22 It fulfills the requirements of dura- 
bility, function, comfort and limitation 
of movement impossible for the clasp 
removable bridge to achieve. From the 
periodontal viewpoint, it is axiomatic that 
any missing tooth from second molar to 
second molar should be replaced. Hirsch- 
feld* has pointed out the degenerative 
sequela resulting from failure of replace- 
ment. As a rule, all replacements should 
be made fixed where possible, and re- 
movable appliances should be used only 
where it is impossible to construct a fixed 
bridge. 

When there is normal bone support 
and unchanged tooth position, the fixed 
bridge restores the integrity of the arch 
and insures continued health of the mas- 
tication machine. Under these conditions, 
the method of construction using either 
complete fixation by soldering both ends 
of the pontic or the properly designed 
stress divider may be utilized. 

When soldered at both ends, the whole 
bridge, including both abutments, must 
move together in function. This is con- 
trary to individual physiologic tooth 
movement, and strains are generated 
which tend to dislodge the smaller abut- 
ment inlay. Thus a strong and more solid 
abutment casting must be built. 

When the stress divider principle is 
used at one end it allows individual phys- 
iologic movement of each abutment. 
Thus no strains are generated. This 
allows the use of smaller and more con- 
servative castings. Bodecker** pointed out 
that teeth move in function, but this 
physiologic movement is slight as the 
average width of the periodontal mem- 
brane is 0.20 to 0.30 mm. As Grubb* 
has pointed out, 


. in any restoration, fixed or removable, 
it would seem to be impossible to approach 
absolute fixation to the degree that the tissues 


22. Grubb, H. D. Partial dentures with precision 
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23. Bodecker, C. F. The physiological movement 
of teeth. D. Items Interest 58:129 (Feb.) 1936. 
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would be under stimulated. The problem is 


how to avoid excessive movement and over- 
stimulation of the supporting structures 
rather than immobility. 


Bartlett’ favored the stress divider prin- 
ciple and outlined its advantages. 

If periodontal disease has caused weak- 
ened bone support and tipped tooth po- 
sition, the fixed bridge is essential. Its 
objective is to achieve as much fixation 
and support as possible and to prevent 
excessive movement. This is best accom- 
plished by soldering both. ends of the 
bridge where alignment permits. When 
there are unparalleled abutments, the 
stress divider joint has to be used. Al- 
though it is a second choice, it is still 
far superior to the clasp removable 
bridge. The splinting of two or more 
weakened teeth, rigidly soldered together 
to serve as a multiple bridge abutment, 
is a proved and standard technic to 
achieve stability. Other aids to weakened 
support are reduction in the size of the 
occlusal surface of both abutment and 
pontic tooth, reduction of vertical and 
horizontal masticating . forces by op- 
timum occlusal relation of supporting 
cusp and guiding inclines, and a ridge- 
to-ridge occluding contacting relation- 
ship instead of large flat surfaces. Thus, 
once again, the periodontal concept in- 
creases the necessity for fine inlay bridge 
work. 


REMOVABLE BRIDGE AND 
PARTIAL DENTURE 


The removabie bridge and partial den- 
ture supplies replacement in instances of 
multiple loss of teeth and where replace- 
ment by fixed bridgework is impossible.** 
The purpose is to restore the integrity of 
the arch, distribute the forces of mastica- 
tion over as many units as possible, and 
to preserve the remaining natural teeth. 

Removable replacements fall into two 
classes: those retained by clasps fitted 
around the outside of the abutment teeth, 
and those retained by precision attach- 


ments fitted inside the circumference of 
the abutment teeth. 

Dentists and patients alike who have 
had experience with both types of re- 
placements agree that the precision, at- 
tachment partial denture offers many 
advantages over the clasp partial den- 
ture. From the periodontal viewpoint 
these advantages are a rigidity similar 
to the fixed bridge, the splinting effect 
of solid bilateral construction, the occlu- 
sal load supported by both the tissues ind 
abutment teeth? and the stimulation pro- 
vided by intermittent pressure on the 
Other advantages include 
mental and physical comfort for the 
patient, better function, better appear- 
ance and less caries. Also the normal 
tooth contours are maintained.* ** 

Under certain conditions, the clasp and 
the precision attachment can be used in 
combination on the same prosthesis. The 
clasp is used on the side where there is 
tooth support, and the attachment is 
used to best advantage on the side of the 
arch where there is tissue support. 

The net effect is that the remaining 
teeth will last longer because of the pre- 
cision attachment partial denture. With 
the average clasp partial denture, because 
of careless design and abuse, the opposite 
effect is produced and the loss of the 
remaining teeth is hastened. Some of the 
disadvantages of a poorly designed clasp 
partial denture which may eause disease 
include overloaded abutments, omission 
of, or inadequate, occlusal rests; continu- 
ous clasp tension, and palatal section 
impinging on the gingiva.?* *? 

When the clasp partial denture is prop- 
erly designed, many of the disadvantages 
mentioned can be eliminated or mini- 
mized. Since necessity and economics 
will dictate the choice of the clasp par- 
tial denture in the majority of cases, 
more serious attention to the details of 
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good construction should be emphasized. tying together two or more teeth. The 

With normal bone support and a favor- method of choice is a solder joint con- 
able bone factor,*® years of satisfactory necting a three-quarter crown gold cast- 
service may be expected from prostheses ing. The most common application is 
with precision attachment. Even an ex- where a weak tooth is splinted to a solid 
treme distal extension prosthesis consist- tooth. Whole groups of individually weak 
ing of eight or more pontic teeth and two teeth also can be splinted together in 
bilateral abutments attached to the cus- this manner, and collectively they become 
pids or even to the lateral incisors may be _ solid and strong. This applies particularly 
very successful. Patients are most appreci- to the lower anterior teeth. Such splinted 
ative, particularly when these partial den- tooth groups when used as attachment 
tures are constructed for the lower jaw bridge abutments are further strength- 
since they are spared the discomforts of ened by the reciprocal support received 


the complete lower denture. from the appliance. 
The greater the periodontal complica- 


tions of bone loss with an unfavorable 
bone factor,?® the greater the need for . 
precision attachment partial dentures if All types of mechanical restorations of 
the remaining teeth are to be retained. lost teeth, when built to correct perie- 
The use of the attachment principle in dontal specifications, perform a biologi- 
these instances is often the deciding factor cal function indispensable % the health 
between treatment and extraction of the Of the periodontium. It ma biomechani- 
remaining teeth. The double abutment ¢@! solution to dentistry’s major prob- 
principle, splinting of weak teeth, plac- lems—the es of the teeth and aoe 
ing additional attachments in the lingual ‘ning their supporting structures in 
surfaces of fixed bridge pontics and in health and the treatment of a diseased 
individual weak teeth, are procedures mouth. ‘ : 

used in conjunction with the attachment 1710 David Broderick Tower 

partial denture in certain difficult cases. 25. Glickman, 1. 
The splinting procedure consists of 539°) 


CONCLUSIONS 


Experimental basis for the “bone 
concept in periodontal disease. J. Periodont. 


20:7 (Jan.) 1949. 


Accurate Language * It is of the utmost consequence that strict accuracy should regulate 
our use of language, and that every one should acquire the power and the habit of expressing 
his thoughts with perspicuity and correctness. Few, indeed, can appreciate the real extent 
and importance of that influence which language has always exercised on human affairs, or can 
be aware how often these are determined by causes much slighter than are apparent to a 
superficial observer. False logic, disguised under specious phraseology, too often gains the 
assent of the unthinking multitude, disseminating far and wide the seeds of prejudice and 
error. Truisms pass current, and wear the semblance of profound wisdom, when dressed up in 
the tinsel garb of antithetical phrases, or set off by an imposing pomp of paradox. By a con- 
fused jargon of involved and mystical sentences, the imagination is easily inveigled into a 
transcendental region of clouds, and the understanding beguiled into the belief that it is 
acquiring knowledge and approaching truth. A misapplied or misapprehended term is sufficient 
to give rise to fierce and interminable disputes; a misnomer has turned the tide of popular 
opinion; a verbal sophism has decided a party question; an artful watchword, thrown among 
combustible materials, hos kindled the flame of deadly warfare, and changed the destiny of an 


empire. P. M. Roget, “Introduction to Roget’s International Thesaurus of English Words and 
Phrases,” revised ed., p. 11. 
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Correction of abnormalities of occlusion 


Charles H. M. Williams, D.D.S., B.Sc 


Vigorous function of the teeth favors nor- 
mal development and'* maintenance of 
the periodontal tissues.****° Wear of 
the teeth is a regular result of vigorous 
functional The changes 
which vigorous function and wear cause 
throughout the teeth and their supporting 
structures appear to be normal physio- 
logic processes which are essential to mat- 
uration of both the deciduous and 
permanent ‘Lack of 
function or indolent function of the teeth 
results in failure of normal development 
and normal maintenance of the perio- 
dontal Function of the 
teeth also may cause injury to the perio- 
dontal tissues.” **17:?* The damage in the 
periodontal tissues which arises from 
loading on the crowns of the teeth 
almost invariably associated with tan- 
gential Poor resistance 
to injury is probably a common con- 
tributing factor in those instances where 
damage in the periodontal tissues results 
from functional activity of the teeth.’ 
‘23 This paper will be confined to a 
discussion of those factors, conditions 
and technics which have a direct bearing 
on changing unfavorable function, or 
lack of function, so as to promote oc- 
clusal relations which will produce more 
favorable effects on the teeth and the 
periodontal tissues. 

Two basic principles which have gov- 
erned the development and application 
of the technics are (1) torque is the 
main injurious agent of traumatogenic 
occlusion, and (2) natural wear of the 
teeth is an ideal adjuster of occlusions. 


(Dent.) 


, Toronto, Canada 


Torque is defined in the Oxford Eng- 
lish dictionary as “the twisting or rotary 
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force in a piece of mechanism” and ro- 
tation is defined as “the action of mov- 
ing round a center.” The term rotation is 
not used in this paper with the re- 
stricted connotation peculiar to its ap- 
plication in orthodontics. Orthodontists 
employ the word to indicate movement 
of a tooth around the long axis.*4 
In this paper any movement of a tooth 
about a rotation center or axis will be 
considered rotation. Thus if a tangential 
loading causes the displacement of the 
crown of a tooth toward the labial side 
and of the apex of the root toward the 
lingual side, the tooth will be considered 
to have rotated about its rotation center. 
The rotation center usually is situated 
slightly apically to the mid-length of the 
root. 

Rotation of a tooth within its socket 
usually results in areas of extreme com- 
pression, extreme tension and relative 
inactivity within the pericementum.”?* 
*814 The most obvious injuries usually 
have been demonstrated in the areas of 
extreme compression. Since torque and 
rotation, resulting from tangential load- 
ing of teeth, seem to be so important, it 
is desirable to understand the factors 
that promote or favor torque action and 
the conditions which resist torque. Tech- 
nical procedures for control and cor- 
rection of abnormal occlusal functions 
should be related to that understanding. 


FACTORS PROMOTING 
TORQUE ACTIVITY 


The following factors promote or favor 
‘torque activity: 


Inclination of Contacting Occlusal Sur- 
faces * This seems to be the most im- 
portant single factor. Differences of 10 
degrees, 15 degrees, and 20 degrees in 
the inclination of the functioning surface 
make striking changes in the torque po- 
tential. Pronounced overbite and high 
cusps usually are associated with steep 
inclinations while with short overbites 
and low cusps the inclination of the 
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incisal and occlusal surfaces often is 
nearly horizontal. 


Amount of Force + The significance of 
this factor probably has been greatly 
overstressed. It is controlled by the 
amount of muscular pressure exerted by 
the muscles of mastication, the number 
of teeth in simultaneous contact and the 
sensory reaction of the periodontal mem- 
brane. 


Length of the Lever Arm * This is the 
distance from the point where the force 
is applied on the crown to the center of 
rotation in the root. It is divisible into 
the extraalveolar and intraalveolar por- 
tions. Long extraalveolar and short intra- 
alveolar lever arms favor torque activity 
while short extraalveolar and long intra- 
alveolar lever arms result in small torque 
potential. 


Frequency of the Function * If all other 
factors are equal, a pair of teeth which 
function unfavorably and which function 
frequently will receive a greater torque 
influence than a pair which seldom come 
in contact. The arrangement of the teeth 
and the extent and direction of the move- 
ments of the mandible control the fre- 
quency with which pairs of teeth function. 


RESISTANCE TO TORQUE 


Resistance to torque and rotation is prin- 
cipally controlled by the following factors: 


Size and Shape of Roots * A study per- 
formed in our laboratory has revealed 
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that great variations of area of the roots 
of teeth exist. A random sample of 40 
cuspid teeth revealed that the largest 
root had 325 square millimeters of sur- 
face, while the two smallest had 50 
square millimeters of surface.?° A classi- 
fication of root forms which has proved 
useful for clinical practice is: long rec- 
tangular, long triangular, short rectangu- 
lar and short triangular. 


Amount of Supporting Structure * There 
seems to be little room for doubt that 
loss of supporting structure as a result of 
periodontitis simplex is often the cause of 
transforming the effect of functional 
loading of the teeth from physiologic to 
traumatogenic. If a root were strictly 
rectangular in form, loss of a third in 
length of the principal fiber attachment, 
from the amelocemental junction toward 
the apex, would result in a third reduc- 
tion of the support of the tooth, whereas 
a similar loss of a third in length of 
attachment on a root of the same length, 
but of average taper, would result in 
approximately a 50 per cent reduction of 
the area to which the periodontal mem- 
brane is attached. 


Thickness and Density of Periodontal 
Membrane * Density and thickness of 


the 


under 


periodontal membrane will vary 
the influence of different func- 
tional stimuli but they also may be af- 
fected by general systemic conditions.?" 22 
A periodontal membrane of normal 
width and density will support the root 
against displacement more effectively 
than a wider and relatively fibropenic 
membrane. 


OTHER MODIFYING FACTORS 


There are certain factors and conditions 
which neither directly activate rotation 
nor directly resist it but which do modify 
the potential damage which might arise 
from certain occlusal disharmonies. 


Direction of Movement of Mandible * In 
the majority of instances the chin-point, 
or the lower incisor teeth, move antero- 
laterally in relation to centric position 
during lateral functional excursions. But 
among a significant percentage of pa- 
tients with natural teeth and pronounced 
overbites the chin-point may be observed 
to move straight laterally or even postero- 
laterally. It is important to determine the 
direction of movement of the mandible 
when attempting the development of a 
treatment plan. It is also important to 
recognize that only the most complex 
articulator machines will allow repro- 
duction of straight lateral or postero- 
lateral movements. The use of most 
articulators for study of correction of 
such instances will almost surely lead to 
inaccuracies. 


Resistance of Periodontal Tissues to In- 
jury * This factor often is difficult to 
assess but is probably of great impor- 
tance. The history, the physician’s report, 
and the speed and amount of the damage 
which has occurred in the periodontal 
tissues are employed as means of deter- 
mining resistance to injury. 


Natural Wear of the Teeth * This factor 
will be discussed later in the paper. 


Difference of Inclination of the Anterior 
Teeth * If both upper and lower incisor 
teeth are in vertical alignment and there 
is a vertical overbite but no horizontal 
overbite, the incisor teeth will be in 
constant contact during both lateral and 
protrusive functional excursions. Further- 
more, the direction of the loading on the 
incisors will be at right angles to their 
long axes. With the same vertical over- 
bite but with a difference in the direction 
of the long axes of the incisors, such as 


exists when they both incline a little 


A 
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anteriorly, the incisors probaby will be 
free of loading during lateral functions 
and during part of the protrusive ex- 
cursions. The direction of the loading on 
the teeth also would be less unfavorable. 


Steepness of the Cusps of Bicuspids and 
Molar + If the functioning planes of in- 
cisor and cuspid teeth are steep, then 
steep cusps on the posterior teeth are 
more favorable to a coordinated func- 
tion than low cusps. The ideal, however, 
seems to be no overbite and low cusps. 


Curve of Spee and Compensating Curve 
* As the steepness of the incisor and 
cuspid functioning plane increases it is 
desirable that the arc of the curve of 
Spee and of the compensating curve be 
shorter. 


WEAR OF THE TEETH 


Studies of the skulls of human beings of 
earlier times and of contemporary groups 
have indicated that vigorous function 
and wear of the teeth are an invariable 
accompaniment of well developed and 
well sustained dentitions. The relation- 
ship is probably cause and effect. The 
following steps in the process of wear 
may be regarded as physiologic: 

1. The evolution of the incisal and 
occlusal surfaces follows a typical pat- 
tern. At first the bicuspids and molars 
are worn mainly at or near the tips of the 
cusps. Thus the raised portions of the 
occlusal surfaces are obviously reduced 
while areas which support centric oc- 
clusion are slightly reduced in vertical 
height. As cuspal inclines approach hori- 
zontal direction, exposed dentin cups 
out which causes the establishment of 
inverted-cusp patterns. This process 
usually is found to be most advanced on 
those teeth which erupted first and least 
advanced on teeth which are last in order 
of eruption.” 

Vertical overbite of the incisor teeth 
of young persons usually is small if the 
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dentitions are well developed.’ Wear 
reduces overlap of the front teeth and 
allows the establishment of end-to-end 
relation in early adulthood.” Exposed 
dentin of the incisors also cups out and 
small inverted cusp patterns are estab- 
lished. 

The opinion that worn teeth are 
mechanically inefficient may be incorrect. 
But even if the relatively horizontal oc- 
clusal surfaces and inverted cusps do 
mean that increased muscular power 
is needed in mastication, there is evi- 
dence that an increased load in an 
apical direction may be tolerated by the 
periodontal tissues when an increased 
tangential load would not be tolerated.” 

2. Wear of the teeth tends to favor 
distribution of the occlusal load over 
maximum numbers of tooth surfaces. 

3. Vigorous function and wear of the 
teeth appear to favor continuous or 
cyclical appositional deposition of bone 
at the alveolar edge.*® Frequently in well 
worn dentitions the distance from the 
amelocemental junction to the alveolar 
edge is not significantly greater than it 
was when the teeth were unworn. 

4. After the cusps of the teeth have 
been nearly eliminated by wear, and the 
teeth have assumed an end-to-end re- 
lation, the areas of the teeth which 
support centric occlusion wear obviously. 
Since the facial proportion does not seem 
to be disturbed by wear of the teeth,?’ 
it must be that the teeth move toward 
the occlusal plane, not out of but ac- 
companied by the supporting structures. 
Under the influence of this process the 
extraalveolar lever arm of the tooth con- 
stantly becomes shorter in relation to the 
intraalveolar arm. Of course, the de- 
ciduous dentition, in the latter part of its 
period of service, suffers shortening of 
the intraalveolar lever arm by resorption. 
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There is no intention of suggesting 
that artificial wear should be employed 
to imitate the degree of the changes just 
described. It will be suggested that con- 
servative grinding may favor the opera- 
tion of part of this process. 


CLASSIFICATION OF 
OCCLUSAL RELATIONS 


Benefit or damage to the periodontal 
tissues as a result of the occlusal function 
of the teeth are the result of the dynamic 
relations of the teeth. It is, therefore, de- 
sirable that a classification of occlusal 
relations should imply the probable ef- 
fects of these dynamic relations. If classi- 
fication is to be based on a single cri- 
terion, the overbite relation seems to 
serve best. The use of the classification 
in determining choice of method for 
correcting occlusions has served well in 
practice. The classification of overbite 
is as follows: 

1. Normal overbite, 0 to 1.5 milli 
meters. 

If any overbite exists, it seems neces- 
sary that certain modifying and compen- 
sating conditions exist. These conditions 
are natural wear of the teeth, difference 
in inclination of the incisors, antero- 
posterior incline planes of cuspids, bi- 
cuspids and molars, the curve of Spee 
and compensating curve. 

2. Slightly abnormal overbite, 0 to 2 
millimeters, not compensated by the 
factors named in 1. 

In most of these cases normal natural 
wear, if it occurred, would bring about 
good to excellent occlusal relations in all 
ranges of function. In the absence of 
natural wear, artificial wear, or grinding, 
finds its ideal application. 

3. Medium abnormal overbite, 2 to 4 
millimeters, not compensated by the 
factors named in 1. 

In most of these cases artificial wear of 
the teeth will allow the production of 
good lateral functional relations, but 
only fair incisal relations. Ideally the 


gross part of the malrelation should be 
corrected by orthodontic or, occasionally, 
prosthetic appliances, and the fine adjust- 
ment should be accomplished by grinding. 

4. Decidedly abnormal overbite, 4 to 
6 or more millimeters, not compensated 
by the factors named in 1. 

Artificial wear of the teeth usually will 
accomplish a small to fair improvement 
for lateral functions and little or no 
improvement in incisal functions. The 
gross abnormalities of relationship should 
be corrected by orthodontic or, occasion- 
ally, by prosthetic devices and the fine 
adjustment should be attained by grind- 
ing. 

It is encouraging that orthodontic 
treatment now is being successfully ap- 
plied to patients 30 years of age and 
more. Decrease of overbite seems to be 
the most important single improvement 
that could be accomplished for many of 
the adult patients. 


TREATMENT OF ABNORMAL 
OCCLUSAL RELATIONS 


Immobilization of teeth by splinting pro- 
cedures, using either fixed or removable 
devices, is a valuable means of treating 
or counteracting the undesirable effects 
of abnormal occlusal relations.'*** It 
seems to be indicated where loosened 
teeth would be supported by firm teeth 
or where splinting two or more teeth 
would enable them to support an un- 
common loading. Splinting of teeth 
around the angles of the arches seems 
particularly efficacious and it certainly 
does not appear to be contraindicated. 

Reduction of crowding of incisors 
often may be accomplished by extrac- 
tion of a single tooth and by moving the 
adjoining teeth, by simple methods, to 
fill the space.”® Anterior teeth which have 
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migrated as a result of periodontal di- 
sease frequently will return spontane- 
ously to more normal positions following 
successful treatment.*° Simple appliances 
also may be used in such instances to 
bring the migrated teeth toward more 
favorable functional relations. 

Although occlusal correction by grind- 
ing only occasionally is the ideal method, 
clinical experience indicates that it will 
produce some improvement in most of 
the relatively unworn dentitions of hu- 
man beings today. Indication for its 
application may be determined by having 
the patient exhibit, at request, existing 
and true centric position (the existing 
centric position may be normal), right 
lateral position, left lateral position and 
protrusive position. Correction by grind- 
ing of centric position will be discussed 
later in the paper. To establish the 
eccentric positions, the patient is required 
to move the mandible until upper and 
lower cuspids are end-to-end at the lat- 
eral positions and until the incisors are 
end-to-end for the protrusive position. 
While the patient holds his jaw steadily at 
each of these eccentric positions, the an- 
swers for the following two questions are 
sought in turn. 

If the patient had had more natural 
wear of the teeth would the occlusal re- 
lations at this eccentric position and the 
function between this eccentric position 
and centric position be better than they 
are? 

Is it feasible to imitate the effects that 
natural wear would have produced? 

If the answer to both these questions 
is “Yes,” occlusal correction by grinding 
seems indicated. If the answer to either 
of them is “No” it is considered to be 
contraindicated. It is important to stress 
again that increased distribution of the 
loading over more teeth than were origi- 
nally in contact, although significant, 
does not seem to be the most important 
requirement for improvement. It is often 
possible to reduce the torque potential 
significantly by reducing the inclination 


of contacting surfaces from 30 degrees 
to about 15 degrees without attaining 
any increase in the balance or distribu- 
tion. 

A two-phase technic for occlusal cor- 
rection by artificial wearing has been 
developed. It has been in daily use in 
practice for many years and it seems 
efficient. 


CORRECTION OF CENTRIC OCCLUSION 


A large percentage of patients have an 
abnormal centric occlusion. However, 
only a minority of these cases may be 
efficiently corrected by grinding. 

Orthodontic or prosthetic procedures, 
or occasionally extraction of teeth, may 
be used in the correction of abnormal 
centric occlusion. 

If centric occlusion is to be corrected 
by grinding it receives attention before 
the eccentric positions are adjusted. Then 
each eccentric position and function is 
corrected by a two-phase technic which 
will be described. 

There are a number of methods of in- 
ducing a patient to close his jaws in true 
centric occlusion. If the patient will 
swallow and allow the teeth to close 
until the first point of occlusal contact is 
established, the teeth usually will be ex- 
tremely close to their true centric oc- 
clusion. If moderate grinding will change 
the number of and the inclination of the 


contacting surfaces of the teeth suffi- . 


ciently so that the true centric occlusion 
will be assumed naturally and main- 
tained, the procedure is indicated. 

The patient should practice several 
times closing his jaws in true centric po- 
sition using the method described. Car- 
bon paper then is placed over all occlusal 
surfaces and when the teeth have reached 
the first point of contact they are tapped 


30. Hirschfeld, |. Dynamic relationship between path- 
olegically migrating teeth and inflammatory tissue 
n periodontal pockets. A clinical study. J. Periodont. 
4:35 (Jan.) 1933. 
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lightly against the paper. Most of the 
grinding is done on the markings at or 
near the tips of the cusps rather than in 
the sulci with which they may interlock. 
The process is repeated until multiple 
contacting surfaces have been established. 
The patient then should automatically 
place his jaws in true centric position 
when he is asked to close his back teeth. 
When the teeth are closed at the cor- 
rected centric position, heavy biting pres- 
sure should not cause the teeth to slide 
toward the original centric position. 


CORRECTING ECCENTRIC POSITIONS 
AND FUNCTIONS 


Two observations which commonly may 
be made on unworn and slightly worn 
dentitions determine the technical pro- 
cedures for correcting eccentric positions 
and functions by grinding. These observa- 
tions are: 

The areas of the cusps which contact 
when the jaws are in centric position do 
not contact in eccentric positions. 

The surfaces of the cusps which con- 
tact during one eccentric function do not 
contact during other excursive move- 
ments of the mandible. 

The technic for occlusal correction by 
artificial wear consists of two main 
phases for each eccentric function. In 
the first, the principal changes of size 
and form of the cusps are made quickly 
and to approximately what is expected to 
be the final patterns. In the second phase 
the fine coordination of moving relations 
of cusps is achieved. Both phases of cor- 
rection are completed for each eccentric 
function before proceeding with the next. 
This system seems to contribute to an 
orderly efficient technic. 


First Phase * The objective is to estab- 
lish maximum distribution for the occlu- 
sal load and, at the same time, to alter 
the inclination of the cuspal surfaces to 
what will be approximately the final pat- 
tern. 


The patient is trained to close his jaws 
on request directly to an eccentric posi- 
tion. 

The order in which right and left 
lateral positions are corrected does not 
seem to have an important bearing on 
the final result. 

It is usual to correct first the eccentric 
position and function which will mean 
the greatest amount of change in size 
and shape of the cusps or the incisal 
edges. 

To assist the patient in assuming a 
lateral position of the jaws, a finger is 
pressed against the buccal surface of an 
upper second bicuspid and the patient 
is asked to close the lower teeth against 
the finger tip. Adjustment is designed to 
allow a wide range of lateral functional 
movements because observations on well- 
arranged dentitions, showing at least 
moderate wear, indicate that the buccal 
surfaces of the lower teeth will move 
laterally even beyond the buccal surfaces 
of the upper teeth when certain foods 
are being consumed. 

With the teeth in eccentric position, 
many of the patients will exhibit indi- 
vidual contacts between relatively un- 
worn upper and lower cuspid teeth. If 
the separations between other cusp points 
at this position range between zero and 
two millimeters, increased distribution of 
the loading usually can be attained by 
srinding. Such a condition as this will 
be used as a hypothetical case for dis- 
cussion of the technic of artificial wear- 
ing. Carbon paper markings are obtained 
by having the patient close his teeth 
directly to the eccentric position to be 
orrected first—in this case a lateral po- 
sition. The teeth are pressed tightly 
against the carbon paper, but without 
any obvious sliding or chewing motion. 
Thus, carbon paper marks will be pro- 
duced on only those two surfaces which 
are immediately concerned. During the 


- first phase of adjustment, all markings 


are obtained in this manner at the eccen- 
tric position. 


The main bulk, but not all, of the 
grinding in the first phase is performed 
on the buccal cusps of the upper teeth 
and the lingual cusps of the lower teeth, 
provided the usual interdigitation exists. 
Thus, in this hypothetical case, the first 
main grinding would be on the upper 
cuspid and in such a direction as to estab- 
lish approximately the incline plane 
which would have resulted if the tooth 
had worn naturally. The functioning 
plane extends from the point of contact 
at the limit of the lateral excursion to 
the point of contact at centric position. 
As the tooth wears naturally, or is worn 
artificially, the labioincisal angle of the 
wear facet moves apically while the cen- 
tric support remains essentially constant. 
A line drawn from what will be the new 
position of the labioincisal angle to what 
is and will continue to be the centric 
occlusion marking would indicate the new 
pattern of the functioning surface. In 
the first phase of adjustment the grinding 
is stopped a little short of such a pattern. 
The same rule is applied to all cusps 
which may, as a result of grinding, come 
into contact during this first phase of 
adjustment. 

In some cases occlusal contacts either 
exist at the beginning, or become estab- 
lished during the first phase of adjust- 
ment, on the opposite or balancing side 
of the arches when the mandible is in 
this eccentric position. If the operator 
believes that grinding should be only on 
the buccal cusps of the upper teeth and 
the lingual cusps of the lower teeth, he 
would, of course, not proceed. Contacts 
on the balancing side are almost always 
between the lingual cusps of the upper 
tooth and the buccal cusps of the lower 
tooth. Provided the carbon paper mark- 
ings are produced with the teeth in 
lateral position, the areas of the cusps 
that are marked will be close to, but 
will not actually be, the areas that support 
centric occlusion. They may be ground 
by a restrained technic only on the areas 


marked by the carbon paper. 


WILLIAMS .. 


When the operator has established 
what seems to be the maximum distribu- 
tion of the loading which it is feasible to 
attain by moderate change of tooth form, 
and when the ground surfaces favor 
smooth exercise of that particular ec- 
centric function, the first phase of ad- 
justment is completed. The second phase 
of adjustment for the same lateral func- 
tion usually is performed in immediate 
succession. 


Second Phase * The objective is to obtain 
the maximum of smooth coordination of 
the occlusal contacting surfaces during 
the movements from eccentric position 
to centric position. 

With carbon paper over all incisal 
and occlusal surfaces, the patient is re- 
quested to close his jaws in the eccentric 
position for which the first phase ad- 
justment has already been completed. 
The lower teeth then are caused to slide 
from the eccentric position to centric po- 
sition. If the patient fails to accomplish 
eccentric to centric movement, he is al- 
lowed to move from centric to eccentric. 
One movement usually is sufficient to 
provide carbon paper markings and any 
more movements are likely to produce 
confusing evidence. All marked spots are 
ground with a fine stone and alight 
touch. The procedure is repeated until 
the sound of the functional movement, 
the tactile perception obtained by plac- 
ing the fingers on the moving teeth, the 
carbon paper markings and the patient’s 
report, indicate that the functional move- 
ment from the particular eccentric posi- 
tion to centric position is smooth and 
well coordinated. The adjustment for 
the other eccentric positions and func- 
tions then may be performed in the same 
manner. 

Disturbance of existing centric occlu- 
sion by grinding is more likely to occur 
during the second phase of adjustment 
than during the first phase. The carbon 
paper markings which are established 
when the patient slides his teeth from 
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eccentric to centric positions, end where 
certain spot-like or line-like portions of 
the cusps support centric occlusion. 
With carbon paper between interdigi- 
tated teeth, the boundaries of the mark- 
ings indicate the portions of the cusps 
which support centric occlusion. If fine 
grinding, therefore, is confined strictly 
to the areas showing the carbon paper 
markings, centric occlusion is unlikely 
to be disturbed. Clinical experience sup- 
ports this opinion. If the incisor teeth 
are in contact at centric position to 
begin with, even slight closure of the bite 
at centric, as a result of adjustment of 
lateral functional movement, would be 
extremely noticeable to the patient. In 
those rare instances where the patient, 
with his jaws in centric occlusion, is con- 
scious of an increased pressure on the 
incisor teeth, a delicate adjustment 
usually will suffice for correction. 

At the first signs of sensitivity of tooth 
surfaces which are being ground, com- 
pletion of the adjustment is postponed. 
The functioning relations are made as 
smooth as is feasible without exposing 
sensitive dentin surfaces and a period of 
at least six months usually is allowed to 
elapse. When sclerosis of dentin and the 
formation of secondary dentin have 
progressed sufficiently, additional grind- 
ing may be performed. 

Teeth with weak supporting periodon- 
tal tissues or those with exceptionally 
heavy loading should be ground into, 
not out of, occlusion during the main ad- 
justment procedures. This will insure 
that the occlusal patterns of such teeth 
will be suited to coordinated function 
with the other teeth, even if they are 
temporarily relieved of function and then 


Editor’s Note * The paper entitled “The Role of Infection in Periodontal Disease,” 


come back into contact as they usually 
do. 

Malaligned incisors are often strikingly 
improved in appearance by artificial 
wearing and in many cases certain shap- 
ing of such teeth can be accomplished 
without disturbance of the functioning 
surfaces. The appearance of the incisor 
teeth of many adults, which would not 
be corrected otherwise, can be improved 
by this simple method. When both phases 
of adjustment for incisal function are 
completed, carbon paper markings are 
left on the teeth to indicate the areas of 
the teeth important to function. All other 
areas may be shaped to obtain better ap- 
pearance. 


SUMMARY 


Torque is the principal injurious agent 
of traumatogenic occlusion. Vigorous 


function and wear of the teeth are fa- 
vorable to a series of coordinated changes 
which seem to constitute normal physio- 


logic maturation of deciduous and per- 
manent dentitions. 

The more severe abnormalities of oc- 
clusion should be adjusted by ortho- 
dontic, prosthetic or even extraction 
procedures. 

The more moderate abnormalities usu- 
ally can be at least partially adjusted by 
artificial wearing of the teeth and, in a 
few instances, it is the ideal method for 
correction of occlusion. 

The vigorous, comfortable and effi- 
cient function which the patient enjoys 
after adjustment of occlusal function is 
probably favorable to continued normal 
physiological processes of the teeth and 
their periodontal tissues. 


pre- 


sented by Theodor Rosebury at the University of Michigan In-training Service Course on 
Periodontal Disease, September 10-15, 1951, was published in the April, 1952, issue of Oral 
Surgery, Oral Medicine and Oral Pathology, page 363. 
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Editorials 


Knowledge and uncertainty 


in the realm of periodontal disease 


‘The series of papers on periodontal disease published in this number of THE JOURNAL, 
and the subsequent reports of evaluating committees to appear in the next issue, reflect 
professional knowledge and opinion as they exist today. The practices and views 
reported were developed mostly in the present century and owe very little to the past. 
To assert the modernity of this imposing body of information, however, is not to say 
that periodontal disease was unknown in ancient times or that its present problems 
and their solutions are altogether new in general outline. 

The ancient Egyptians in their medical papyri took note of loose teeth and proposed 
remedies for them. Under the name dentium commotio, the disease was recognized 
in the medical works of the Middle Ages. A clear concept of the disease as a clinical 
entity was first set forth by Fauchard, the great French dentist, who in 1746 considered 
it a special kind of scurvy. His description, which is too long to quote here, presented 
most of the classic symptoms. From that day on, all practitioners who treat the mouth 
have been aware of the condition or conditions today called periodontal disease. 

Many of the problems which in the early days arose to challenge the practitioner 
have persisted to the present. What are the causes of the disease? Is the condition 
single or manifold? Where is the essential pathosis situated? How may it best be dealt 
with? What may the practitioner expect as the outcome of his treatment? Each gen- 
eration of clinicians and investigators has faced these questions; and though progress 
has been made in answering them, as the present extensive reports evidence, yet even 
today these interrogations have not been entirely answered to the satisfaction of all 
practitioners and scientists alike. 
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The most unsatisfactory aspects of the profession’s knowledge of periodontal disease 
are of two sorts. They are either (1) contradictory views of clinical and laboratory 
workers, or (2) uncertainties due to the lack of evidence. Contradictory views, which 
are the more serious weaknesses, center largely around a few matters—such as the 
existence of periodontosis as a distinct entity, the relation of traumatic occlusion to 
pocket formation, and the regeneration and reattachment of tissues destroyed by 
disease. These disagreements and the parties to the controversies are well known in 
the profession, and consequently offer nothing new when they appear in the pro- 
ceedings of the periodontal workshop. The uncertainties of periodontal knowledge, 
however, are not nearly so universally apprehended, and it is possible that some of 
them were uncovered for the first time by the deliberations of the evaluating com- 
mittees. These gaps are important because future progress in diagnosis and treatment 
will depend largely on supplying the missing facts. These unsolved problems offer the 
profession numerous opportunities for specific research on essential details. 

Some of these areas for further study may be taken at random from the statements 
of workshop participants. “The mode of attachment of the epithelium to the enamel 
is not yet a settled question.” “A critical evaluation of the available reports shows that 
the significance of specific systemic factors as etiologic components in the pathogenesis 
of marginal periodontitis has not been established.” “The mechanism of pocket for- 
mation, especially that of epithelial downgrowth, is still controversial.” “It may be 
concluded that the concept of continuous passive eruption must be re-examined.” 
“The psychosomatic factors constitute one area of investigation in which there is a 
particular need for studies under well-controlled conditions.” “A survey of the avail- 
able literature indicates that there have been no convincing studies reported to show 
that the physical character of the diet bears a proved relationship to the prevention 
of periodontal disease.” 

These are only a few of the doubts, reservations, and admissions of ignorance ex- 
pressed by the participants in this conference of leading workers in the field of perio- 
dontal disease. Yet, in spite of the large negative element in the conclusions arrived 
at, there is an immense body of uncontroverted fact also presented. The proceedings 
of the workshop, individual papers and reports of evaluating committees, represent 
the combined contribution of nearly 200 specialists and research workers, and probably 
constitute the greatest aggregation and digest of the essential knowledge of periodontal 
conditions ever published in compact form. 


United Goal Miners discontinue dental health 


service program 


The United Mine Workers Welfare and Retirement Fund announced its discontinu- 
ance, on May 15, of all dental service for beneficiaries of the Fund’s health program. 
This decision brought to a close an activity which had become increasingly discon- 
certing to the beneficiaries of the Fund and to the dental societies in many coal mining 
areas. A report of the action of the Fund officials is published on page 771 of this issue. 
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Undoubtedly the decision was influenced to a great extent by a conference held 
between representatives of the Association and Fund officials in Washington, D. C. 
on April 25. At that time a long look was directed at the program and a comprehensive 
discussion held on its weaknesses and potentialities. The dental representatives pointed 
out then that the American Dental Association’s interest in the dental phase of the 
miners’ health program is twofold: (1) to provide the beneficiaries with the highest 
type of dental service and at the same time fulfill the obligations of the Welfare and 
Retirement Fund, and (2) to aid in establishing more harmonious relations between 
officials of the Fund and members of the profession. 

There is no question that the dental health of coal miners’ families, like the dental 
health of families in other fields, calls for improvement, and credit is due those who 
have seen the need and tried to relieve it. However, many of the miners’ dental service 
programs in the past, illy conceived and poorly executed, failed of their purpose—and 
failing left nothing but low quality dental service and ill will in their wake. Much of 
this ill will, as the representatives of the Association pointed out, could have been 
prevented had the leaders of the Fund and the profession been able to get together 
and reach agreement on the professional essentials of the project. 

Apparently the officials of the Fund, in reevaluating the dental aspect of the miners’ 
health program, have concluded that there is only one way out; since it is impossible 
to provide economically the quality of dental service which its beneficiaries should 
receive, it is best to discontinue the service—a very wise decision under the circum- 
stances. However, since the objectives of the Fund are to provide health and welfare 
services it is inconceivable that Fund officials will fail to re-examine this problem 
with the object of developing a sound dental program for its members as dental health 
cannot be separated from general health. 
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Washington News Letter 


As Congress goes into the closing weeks of its 
1952 session, its working calendars disclose a 
fair amount of unfinished business of interest 
and importance to the dental profession. In 
subject matter, bills range from income tax 
relief to administrative strengthening of the 
Veterans Administration dental service. Which 
bills will be enacted into law—if any—can- 
not be foreseen; but it is certain that those 
measures failing to get through the legislative 
mill before adjournment will die with the 82nd 
Congress. 


PENDING LEGISLATION 


Reed-Keogh Bill * On May 13, the House 
Ways and Means Committee heard testimony 
by Paul E. Jones of Farmville, N.C., in support 
of the Reed-Keogh bill amending the tax laws 
to permit professional men to set aside yearly 
limited portions of their income for individual 
retirement programs. 

Appearing as a member of the American 
Dental Association’s Council on Legislation, 
Dr. Jones placed emphasis on the relatively 
few years of peak income enjoyed by dentists 
in buttressing his argument that a retirement 
plan of this kind is no more than equitable 

Even if every dentist in the country chose 
to participate in the Reed-Keogh plan for 
limited tax exemption, the revenue loss would 
be comparatively slight, said Dr. Jones. Even 
this loss would eventually be regained, he 
pointed out, when beneficiaries reached re- 
tirement age and began collecting their “old 
age pensions,” which would be subject to in- 
come tax payments at the current rate 


Bonus Pay * Income is the subject of another 
pending Congressional bill, though the only 
dentists directly affected are those who are 
on duty in the Armed Forces, or who will 
enter military service in the future. At stake 
is the extension or termination of the $100 
monthly special pay received by officers of 
the Medical and Dental Corps, Sen. Lester C 
Hunt (D., Wyo.) leads the fight for continua- 
tion of this extra pay, which will expire 
September 1 unless Congress approves an ex- 
tension. 


Veterans Administration * The House Com- 
mittee on Veterans Affairs is considering a 
bill recently introduced by Rep. J. Leonard 
Allen (D., La.) which would raise to a higher 


administrative level the dental division in the 
Veterans Administration’s Department of 
Medicine and Surgery. 

Although the opinions of Administrator 
Carl R. Gray, Jr., and Chief Medical Di- 
rector Joel T. Boone have not yet been made 
known officially, they are expected to oppose 
the Allen bill on the ground that the dental 
service is virtually autonomous already. In 
this regard, however, there is a conspicuous 
divergence of opinion 


Women Dental Officers * Also in the “un- 
finished business” category is Senator Hunt's 
bill authorizing the commissioning of women 
dentists and physicians in the Armed Forces 
on the same basis as men. This bill passed the 
Senate without difficulty in March and would 
have passed the House early in May, but for 
an objection raised by Rep. Fred L. Crawford 
(R., Mich.). He was not opposed to the prin- 
ciple of commissioning women but to the fact 
that female osteopaths are unmentioned in 
the bill’s provisions. 

Outcome of the controversy is uncertain, 
but Capitol observers believe some sort of 
compromise will be worked out to permit en- 
actment of the bill and thereby relieve, even 
if in a small way, the military’s shortage of 
doctors. 


VA Dental Program Budget * Only one pend- 
ing Congressional bill, among those affecting 
dentistry, is certain to be enacted into law 
before the Senators and Representatives go 
home for the summer. This is the pending 
measure containing appropriations for medical, 
dental and hospital activities of Veterans 
Administration for the fiscal year beginning 
July 1. Here, the only question is how great 
the reductions will be when legislative action 
is completed and the bill is sent to the White 
House for signature. 

Administrator Gray and Dr. Boone appeared 
before a Senate Appropriations Committee in 
May to appeal for ,restoration of budgetary 
funds that had previously been cut out by the 
House. The latter pointed out that if the 
House action were suStained, it would be neces- 
sary to authorize 15,600 fewer dental examina- 
tions and 24,700 fewer dental treatments than 
are being provided during the current fiscal 
year. The large majority of these examinations 
and treatments are performed by private 
dentists on a contractual basis. The VA wit- 


nesses also explained that allotment of insuf- 
ficient funds would interfere seriously with 
medical and dental residency programs. 

There is little doubt that the Senate will 
be more lenient in dealing with the Veterans 
Administration budget and that compromise 
figures will be worked out when the bill goes 
into a joint House-Senate conference, prob- 
ably early in June. 


Delaney Report * Also expected some time 
during the month of June is publication of the 
Delaney Committee’s report on fluoridation 
of community water supplies. This was the 
subject of extensive public hearings by the 
special investigating committee earlier this 
year. Although the report undoubtedly will 
make certain recommendations, these will have 
no binding effect of any kind. 


UMW FUND DENTAL PROGRAM 


Acting on short notice, the United Mine 
Workers Welfare and Retirement Fund elimi- 
nated all dental services for beneficiaries of 
the Fund’s health program, effective as of May 
15. The action came two weeks after a con- 
ference at Washington headquarters of U.M.- 
W.A. between Warren F. Draper, executive 
medical officer, and a delegation from the 


American Dental Association. The delega- 


tion, led by Secretary Harold Hillenbrand, 
had recommended the addition of a dentist 
to the Fund’s medical advisory committee, 
consultations with state dental societies and 
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a number of proposals concerned with ad- 
herence to high professional standards. 

Preceding his announcement that authoriza- 
tion of dental care was being abolished, Dr. 
Draper had informed Dr. Hillenbrand that 
if a dental program were continued, a dentist 
would be invited to become a member of the 
advisory committee. 


FEDERAL TRADE COMMISSION 


The Federal Trade Commission has issued an 
order citing Zonite Products, New York City, 
and Erwin, Wasey and Co., a New York 
advertising firm, for allegedly false advertising 
of Forhan’s toothpaste. According to the Com- 
mission, the dentifrice “contains nothing the 
application of which is of therapeutic value 
in the prevention or cure of any disease or 
disorder of the teeth or gums. Its sole value 
is as a cleaning agent.” 

The respondents were ordered to stop repre- 
senting that massaging the gums with Forhan’s 
toothpaste is of any value in making them 
firmer or in prevention of periodontal diseases. 
According to the Commission’s findings: 

“Massage (as used by dentists) means a 
careful stroking or squeezing pressure applied 
to the gums in a particular area to achieve a 
specific purpose. Its proper use requires pro- 
fessional instruction. However, the prepon- 
derant weight of the qualified dental opinion is 
that massaging the gums in the sense of indis- 
criminately rubbing them is of no value and, 
in some cases, is actually harmful to the gums.” 
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International Correspondence 


NEWS FROM GREAT BRITAIN 


Of present anxieties and future fears we have 
plenty these days in Britain, but as far as I 
can judge there is not one which is common 
to all dentists. In one way or the other, each 
of us is looking to the future, for in the days 
to come there are three events of outstanding 
significance due to take place. 


THE COMING MONTHS 


Some time during the summer, Parliament is 
due to enact two new laws which ‘will have 
a profound effect on the practice of dentistry 
in Britain. The first will require patients re- 
ceiving dental treatment other than dentures 
to pay the cost up to £1 ($2.79). Any amount 
over this sum will be claimed by the practi- 
tioner from the State after the patient has 
paid his contribution. If the treatment is £1 
or less, the patient will pay the whole sum 
himself. 

The second law is the Dentists Act, which 
will set up a new governing body, the General 
Dental Council, to replace the Dental Board 
of the United Kingdom. One of the clauses 
in this new act will require the General Den- 
tal Council to conduct an experiment in the 
use of dental ancillaries of a type similar to 
the New Zealand Dental Nurse. 

The third event to which we are looking 
forward will take place July 18-26. Now that 
the International Dental Congress is only a 
few weeks ahead, interest is noticeably rising. 
Plans for the Congress are impressive. 

It has recently been anounced that the 
Queen has agreed to become Patron of the 
Congress. This recognition is a great honour, 
and value this 
conferred upon 


and in Britain we appreciate 
distinction which has 
the Congress. 


been 


We now know that it is to be the greatest 
dental meeting ever held in Britain, and it is 
to be on a scale exceeding anything we have 
known before in Europe. I have met a number 
of those active in the preparations for this 
outstanding event and from what they have 
told me of their work I am greatly impressed 
by the thoroughness of the arrangements. The 
Congress should run smoothly. There will be 
opportunities for all to see and learn the 
newest developments in scientific dentistry in 
all countries taking part in the meeting 


The scene of the Congress will be the Fes- 
tival Hall built for the Festival of Britain 
which, it will be remembered, was held last 
year. In addition to the comfortable accom- 
modation which the Hall offers, there will 
be available to foreign visitors simultaneous 
translations in the official languages of the 
Congress. This should help to speed up the 
proceedings during the discussions at the 
scientific meetings. Extensive accommodation 
is being reserved for the demonstrations and 
displays. 

Most of the hospitals in London are prepar- 
ing clinical meetings where television will be 
employed to demonstrate surgical operations. 
The experiences gained from the annual meet- 
ing of the British Dental Association held in 
London last year are proving of great value. 

After the Congress, on July 28, a happy occa- 
sion for all interested in international dental 
affairs will take place in Edinburgh. Dr. 
Charles Nord, president of the Fédération 
Dentaire Internationale, will deliver the Wil- 
liam Guy Memorial Lecture at the Hall of the 
Royal College of Surgeons. For all who re- 
member this grand old man and for all in 
sympathy with the ideals which he held, it 
should be a memorable occasion. 


NATIONAL HEALTH SERVICE REPORT 


Dentures * The following figures, recently 
issued, show the number of full dentures sup- 
plied under the National Health Service: 
July 1948-March 1950: 5,000,000 
April 1950-March 1951: 3,780,000 
April-December 1951: 2,216,000 
The number of partial dentures supplied dur- 
ing the same periods: 
July 1948-March 1950: 
April 1950-March 1951: 
April-December 195-1: 


1,500,000 
1,150,000 
780,000 


Dental Operations * It has been estimated 
that during the last nine months of 1951 about 
9.100.000 teeth were extracted, excluding 
those classified as emergency treatment, and 
7,600,000 teeth were filled. 


Treatments * The Minister of Health esti- 
mated that approximately 10,000,000 dental 


treatments or courses of treatment were given 


in England and Wales. The estimated cost of 


orthodontic treatment during 1951 was about 
£500,000. 


Estimates for 1952-53 * The gross payments 
to be made to dentists in the year April 1952 
to March 1953 are estimated at £27,800,000 
of which, under the scheme shortly to be in- 
troduced, the patients are to pay £9,850,000. 
This means the estimated cost to the State 
will be £17,950,000. In Scotland the cor- 
responding figures are estimated as follows: 
gross payments to be made, £3,270,000; pa- 
tients’ contributions, £1,080,000, and 
to the State, £2,200,000. 

These figures show the decline in dentists’ 
earnings quite dramatically and are cited by 
those who are urging the Government to re- 
consider quickly the present scale of fees. 

Included in the proposals for England is 
one to increase the number of Regional Den- 
tal Officers from 18 to 30. This will be wel- 
come as it should increase the efficiency of 
the service by cutting down the delay which 
occurs when a practitioner’s estimate has to 
be considered clinically by one of the Regional 
Dental Officers. Many practitioners believe 
that where there is an adequate number of 
RDO’s the abuses for which the National 
Health Service has been criticised will cease. 


cost 


THE SCHOOL DENTAL SERVICE 
One effect of the reduced activity of practi- 
tioners in the Health Service which has fol- 
lowed the introduction of charges for den- 
tures, is the reverse turn in the tide which 
has affected the School Dental Service. In a 
recent debate in the House of Commons, Mr. 
John Baird, who is a dental surgeon as well as 
an M.P., gave the present strength of the 
School Dental Service as below 900 dentists. 
In the last year, the service had a net in- 
crease of 40 dentists. This increase is a small 
figure, but it is a straw in the wind. 

During the past four months, I have no- 
ticed this trend toward school dentistry. At 
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least six of my former students have applied 
for posts in the School Dental Service, an 
occurrence unknown during the past four 
years. 

With this trend toward school dentistry, the 
question naturally arises, will this continue 
to such an extent that the New Zealand type 
of nurse will be unnecessary? 

As Mr. Baird pointed out, the figure for a 
good efficient service is about 3,000; but it 
must be borne in mind that all children do 
not accept the treatment that is required and 
advised. One school dentist told me that of 
16 appointments made for one day, fewer than 
half turned up for treatment. I was a school 
dental officer for a year in 1937-38 and if 
50 per cent of those who required treatment 
accepted it, I was pleased. 


DR. HAROLD CHAPMAN HONORED 


Recently, I drew attention to celebrations in 
honour of two of our oldest and most distin- 
guished doyens, Dr. Lilian Lindsay and Sir 
Frank Colyer. It is with great pleasure I re- 
port that in April, Dr. Harold Chapman was 
entertained in the London Hospital at a 
luncheon marking his forty years of service on 
the staff of this famous school. He was pre- 
sented with a silver salver. 

It was my good fortune to have a few 
words with Dr. Chapman a month or two 
ago, and his many friends in the United States 
of America will be glad to know how well 
he was looking and how keenly he is interested 
in dentistry both here and across the Atlantic. 

Dr. Chapman studied under Angle and 
received his D.D.S. from the University of 
Pennsylvania in 1904. He was the first prac- 
titioner in Britain to devote his practice en- 
tirely to orthodontics. He was a charter mem- 
ber of the British Society for the Study of 
Orthodontics. His overseas friends who attend 
the International Dental Congress will be 
pleased to find that, for the second time, he 
is president of the orthodontic society. 

John Boyes, Newcastle-on-T yne 
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News of Dentistry 


Association Affairs 


ERNEST G. SLOMAN, SPEAKER 
OF HOUSE OF DELEGATES, DIES 


Ernest G. Sloman of San Francisco, dean 
of the College of Physicians and Surgeons 
and officer of the American Dental Asso- 
ciation, died on April 30 at the age of 56. 

Dr. Sloman was immediate past-presi- 
dent of the American Association of 
Dental Schools and was currently repre- 
senting the dental profession on the 
President’s Commission on the Health 
Needs of the Nation and the Commission 
on Financing of Hospital Care. 


Ernest G. Sloman 


An active member of the American 
Dental Association, Dr. Sloman was the 
current speaker of the House of Dele- 
gates, a former second vice-president, and 
past chairman of the Judicial Council. 
He was also a former member of the 
National Board of Dental Examiners and 
a member and former regent of the 
American College of Dentists. 

Dr. Sloman held memberships in the 
International Association of Dental Re- 
search, the American Association of Den- 
tal Editors and the American Association 
for the Advancement of Science. In 1947, 
he was elected to the Supreme Council 
of Psi Omega and served as Grand Re- 
corder of the fraternity. 


A native of San Francisco, Dr. Sloman 
was graduated from the College of Phy- 
sicians and Surgeons in 1921 and had 
served continuously since that time as a 
full-time member of the faculty, becom- 
ing dean of the school in 1938. At the 
time of his death, he was also professor 
of anatomy at the College of Physicians 
and Surgeons and lecturer in dental 
surgery at Stanford Medical School. 

Dr. Sloman held offices and honorary 
memberships in local, state and regional 
societies, as well as in national organiza- 
tions. 

In 1947, as a tribute to his services to 
the dental profession, he was awarded the 
honorary degree of Doctor of Science 
from the University of Southern Califor- 
nia. 

He is survived by two daughters, a sis- 
ter, and two brothers, one of whom is 
Victor E. Sloman, San Francisco dentist. 


ASSOCIATION SPOKESMAN 
ENDORSES PENSION BILL 


The Reed and Keogh bills, which pro- 
vide for individual retirement programs, 
were strongly endorsed in the testimony 
of Paul E. Jones of Farmville, N. C., 
who represented the American Dental 
Association in recent hearings of the 
Committee on Ways and Means of the 
House of Representatives. 

Dr. Jones contended that the bills, 
HR 4371 and 4373, would relieve den- 
tists of an inequitable tax burden. His 
testimony in part stated, “The dentist 
almost invariably falls within the class 
of taxpayers who have a relatively lim- 
ited number of high earning years. His 
extended period of education and train- 
ing, plus the years spent in building up 


q 


his practice, combine to compress both 
his total earning years and his high 


earning years.’ 

The Reed and Keogh bills would 
permit persons, especially the self-em- 
ployed, to deduct from their taxable in- 
comes any funds paid to a pension fund 
sponsored by an authorized organization, 
such as a dental society. The persons 
who finance their own pensions in this 
way would pay income taxes on their 
fund when they receive it back as income 
beginning at the age of 60. 

Dr. Jones asserted that the immediate 
revenue loss to the government would 
not be more than $13,000,000 annually, 

‘even if every dentist availed himself of 
the benefits of the plan to the maximum 
extent. He summarized, “The American 
Dental Association in supporting HR 
4371 and 4373 urges that Congress give 
the private practitioner the same oppor- 
tunity given the corporate employee to 
provide voluntarily for his own future.” 


PUBLICATION SPECIALISTS 
TO ADDRESS DENTAL EDITORS 


A complete. morning session will be de- 
voted to “Modernizing a Dental Journal 
—Publication Mechanics” at the confer- 
ence of dental editors to be held June 
23-24 in the Central Office. The session 
will be conducted by Kenneth B. Butler, 
president and general manager of The 
Wayside Press, Inc. of Mendota, III. 
Other meetings during the conference 
will be devoted to finances, advertising, 
art and style. Dorothea Radusch, presi- 
dent of the American Association of Den- 
tal Editors, will discuss “The Regional 
Versus the State Journal”; Charles A. 
Wilkie, chairman of the Council on Jour- 
nalism of the American Dental Associa- 
tion, will speak on “Functions and Pur- 
poses of a State Dental Society Journal.” 
The organizations which the two repre- 
sent are co-sponsors of the conference. 
Among the speakers are William F. 
Schoen, editor of the Illinois Dental 
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Journal; William L. Barnum, former 
editor of the Oregon State Dental Associ- 
ation’s Journal; George B. Denton, chief 
manuscript editor of the American Den- 
tal Association, and George Likeness, 
executive director of the Butler Typo- 
Design Research Center of Mendota, III. 

Participants in a special advertising 
session will be J. J. Hollister, business 
manager of the American Dental As- 
sociation; Alfred J. Jackson, of the 
American Medical Association, and J. J. 
Nevin, vice-president of Coe Laborato- 
ries, Inc., Chicago. 


REGISTRY OF ORAL PATHOLOGY 
TO RESTORE KODACHROME SETS 


The Association’s Registry of Oral Pa- 
thology is now withdrawing from circula- 
tion its kodachrome loan sets in order 
that they may be reconstituted and re- 
stored to their original value, it was an- 
nounced May 12 by Col. Joseph L. 
Bernier, secretary. 

The project of restoration will be 
completed in six weeks; meanwhile, re- 
quests will be placed on file and honored 
when the sets are again available, Col. 
Bernier stated. Requests should be ad- 
dressed to the director, Armed Forces 
Institute of Pathology, Washington 25, 
D.C. 


DEADLINE SET FOR APPLYING 
FOR LIFE MEMBERSHIPS 


July 8 will be the last day on which the 
Association will accept 1952 applications 
for life memberships. The Board of 
Trustees and House of Delegates will act 
upon these applications at the annual 
session in September. 

Any dentist who has reached the age 
of 65 and has been a member of the 
American Dental Association for 35 
years, may apply for a life membership. 
A certificate is awarded to each life 
member and he is not required to pay 
annual dues in the Association as long 
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as he maintains active membership in his 
constituent and component societies. 

Application forms may be obtained 
from the Membership Department, 
American Dental Association, 222 East 
Superior Street, Chicago 11. 


CONCEPTS OF OCCLUSION 
TO BE TOPIC OF MEETING 


Five commentators will participate in 
the discussion of “Concepts of Occlusion” 
at the Conference on Dental Nomencla- 
ture, June 20-21 in the Association’s Cen- 
tral Office. 

Harry Sicher of Chicago will comment 
on Albert A. Dahlberg’s report, Thomas 
D. Speidel of Minneapolis on Touro M. 
Graber’s report, Oswald M. Dresen of 
Milwaukee on Carl O. Boucher’s report, 
Maynard K. Hine of Indianapolis on 
Paul E. Boyle’s report and J. H. Johnson 
of Toronto on Orion H. Stuteville’s re- 
port. 

The the 


conference, sponsored by 


Bureau of Library and Indexing Service, 
will be conducted by George B. Denton, 


research consultant of the Association. 

Further information may be obtained 
by writing to Donald A. Washburn, di- 
rector of the Library and Indexing Serv- 
ice, 222 East Superior Street, Chicago 11. 


URGE EMERGENCY MEDICAL 
TRAINING FOR DENTISTS 


A recommendation that all dentists and 
dental students be trained in emergency 
medical care of casualties as soon as pos- 
sible, was issued recently by the subcom- 
mittee on civil defense of the Association’s 
Committee on National Emergency Den- 
tal Service. 

This and other recommendations were 
formulated at the subcommittee’s April 
26 meeting and were presented for joint 
action at a subsequent meeting with the 
American Medical Association’s Council 
on National Emergency Medical Service. 


DENTAL ASSOC 


David E. Hunn of Troy, N. Y., chair- 
man of the subcommittee, reported that 
16 constituent dental societies have active 
civil defense units, 15 have made nominal 
appointments to such committees and at 
least 15 are not yet organized to partici- 
pate in civil defense. These were the 
findings of a recent mail survey of the 
Association’s constituent societies. 

The subcommittee approved the civil 
defense program proposed for dentists in 
a new Federal Civil Defense Administra- 
tion monograph by Russell W. Bunting, 
dental consultant to the FCDA. It was 
recommended that the text be published 
in a future issue of THE JOURNAL. 


DENTISTS TOLD HOW TO MEET 
ANTI-FLUORIDATION CHARGES 


Fluoridation facts of importance to the 
dentist and his community are contained 
in the Association’s newest information 
bulletin, ‘Fluoridation of Water Supplies 

A Job for the Local Community.” 
Research findings and statistics are pre- 
sented, along with suggestions for “In- 
forming the Public” and “Meeting the 
Arguments.” 

The bulletin has been sent to all mem- 
bers of the American Dental Association. 
Additional copies may be obtained free 
by writing to the Association’s Bureau of 
Public Information, 222 East Superior 
Street. Chicago 11. 


DEMAND FOR PAMPHLET 
BRINGS PRICE DECREASE 


The price of the Council on Dental 
Health’s newest pamphlet, “Why Your 
Dentist Recommends Fluoridation,” has 
been cut by 50 per cent, it was announced 
recently by the Council. As a result of an 
“overwhelming demand” for the pam- 
phlet, an additional 200,000 copies have 
been ordered and a substantial reduction 
in cost has been obtained. 

The pamphlet, designated as G2 by 
the Order Department, is designed for 


distribution to lay groups and civic or- 
ganizations. Prices are now: 90 cents for 
100 copies, $3.40 for 500 copies and 
$5.90 for 1,000. 


25 ST. LOUIS HOTELS OFFER 
HOUSING FOR ANNUAL SESSION 


Good accommodations in St. Louis are 
still available for those who wish to reg- 
ister for the 93rd annual session of the 
American Dental Association, September 
8-11. Henry F. Westhoff of St. Louis, 
chairman of the committee on local ar- 
rangements, has announced that 25 of 
the city’s leading hotels are cooperating 
to see that all visitors to the meeting are 
adequately housed. 

Scientific sessions of the 93rd annual 
session will be presented at Kiel Audi- 
torium, within walking distance of the 
downtown hotels. A highlight of the 
scientific program will be the combined 
meeting of all 11 scientific sections for 
discussion of antibiotics and focal infec- 
tion on Wednesday, September 10. 

In addition, 60 essayists will participate 
in the separate sessions of the 11 scien- 
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tific sections. Color television clinics will 
be staged in a specially constructed den- 
tal office and will be transmitted, by 
means of new technical improvements, 
in clear, illuminated pictures of dental 
operations. A continuous program of the 
latest scientific films will be presented, 
as well as 200 table clinics and 50 scien- 
tific exhibits. 

Persons who plan to attend the annual 
session have been requested to fill out the 
housing application which appears on 
page A-35 of this issue. Advance reserva- 
tions indicate a large attendance. 


COUNCIL ON DENTAL EDUCATION 
APPROVES TWO PROGRAMS 


The four-year programs of the Schools 
of Dentistry at Emory University and 
the University of Alabama were fully 
approved by the Association’s Council 
on Dental Education at its meeting, May 
15-16 in the Central Office. 

The Council also heard a report by 
its Committee on the Training of Dental 
Hygienists, which is currently inspect- 
ing 25 schools of dental hygiene. The 


The steamer, Admiral, shown sailing down the Mississippi River, is a modern counterpart of 
the colorful old St. Louis riverboats. Steamer trips on the Mississippi are among the colorful 


attractions of St. Louis, where the 93rd annual meeting of the American Dental Association 
will be held September 8-11. An entertainment and recreation program for dentists and their 


wives is being planned by the local committee on arrangements. 
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committee listed recommendations of 
general application which have grown 
out of the survey thus far. The recom- 
mendations will be sent to all dental 
hygiene schools. 

The Council approved the factual re- 
port, soon to be released by the US. 
Public Health Service, on the financial 
survey of dental schools conducted jointly 
by the USPHS and the Council. 

A further report on the Council’s ac- 
tion on aptitude testing, internship and 
residency programs and dental special- 
ties, will be published in the next issue 
of THE JOURNAL. 


COUNCIL APPROVES 30 MORE 
HOSPITAL DENTAL DIVISIONS 


At its recent meeting in the Central 
Office, the Council on Hospital Dental 
Service approved 30 hospitals which have 
dental departments meeting the basic 
standards of the Association. The Council 
acted upon the recommendations of hos- 
pital examining committees appointed 
by constituent dental societies. 

The dental departments of more than 
360 hospitals have been approved by the 
Council, according to Frank B. Hower of 
Louisville, Ky., chairman. 


Dental Societies 


DEDICATE NEW HEADQUARTERS 
OF SECOND DISTRICT SOCIETY 


The new headquarters building of the 
Second District Dental Society of the 
State of New York was dedicated at cere- 
monies held May 23. The building, at 
111 Ft. Greene Place. Brooklyn. is the 
first erected as a headquarters for a den- 
tal society in the United States. 
Speakers at the midday ceremonies in- 
cluded C. Raymond Wells, past president 
of the American Dental Association, the 


president of the Borough of Brooklyn, 
civic health officials and dental socicty 
representatives. 

The new building, a two-floor brick 
structure, houses a lecture hall, class- 
room, laboratory, model dental office and 
administrative offices. Built at a cost of 
$100,000, the headquarters has been fi- 
nanced by membership loan subscriptions 
and assessments. The Society is composed 
of 2,500 dentists from Kings and Rich- 
mond counties, New York. 


MICHIGAN, OKLAHOMA DENTAL 
SOCIETIES NAME EXECUTIVES 


The appointment of H. Leon Snow of 
Oklahoma City as executive secretary of 
the Michigan State Dental Association, 
was announced at the recent state meet- 
ing in Lansing, Mich. Mr. Snow is the 
former executive secretary of the Okla- 
homa State Dental Association ana man- 
aging editor of the Oklahoma. state 
Journal. He succeeds the late Henry C. 
Gerber, Jr., who was executive secretary 
of the Michigan society for 13 years. 

William Howard of Oklahoma City is 
the new executive secretary of the Okla- 
homa State Dental Association, replacing 
Mr. Snow. Mr. Howard was the director 
of public relations for Oklahoma City 
University and previously served as ex- 
ecutive vice-president and secretary of 
the Oklahoma City Junior Chamber of 
Commerce. 


NEW ORLEANS DENTISTS 
TO CONFER NOVEMBER 9-12 


The New Orleans Dental Association will 
hold its annual conference November 9- 
12 at the Roosevelt Hotel, New Orleans. 
J. Melville Smith, III, of New Orleans 
is chairman of the conference. Further 
information may be obtained by writing 
to M. R. Matta, Secretary, 629 Maison 
Blanche Building, New Orleans. 
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Reproduced above is a page from the original 1908 book of minutes of the Colorado Springs 
(Cclo.) Dental Society, then known as the El Paso County Odontological Society. 

On this page is recorded the earliest known organized action in the investigation of what 
later became known as “mottled enamel’ and still later, after its cause had been deter- 
mined, as dental fluorosis. THE JOURNAL is indebted to Frederick S$. McKay of Colorado 
Springs, pioneer investigator referred to in the illustration, for a copy of this unique docu- 
ment in the history of dentistry. 
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Dental Education 


TUFTS BERKSHIRE CONFERENCE 
rO BE CONDUCTED JUNE 15-19 


The third annual Berkshire 
in Periodontology 


Conference 
and Oral Pathology 
will be conducted June 15-19 in Lenox, 
Mass., by the division of graduate and 
postgraduate studies, Tufts College Den- 
tal School. 

The consist of four 


conference will 


days of lectures, seminars and panel dis- 


cussions of clinical problems by teachers 
and clinicians in dentistry, and 
fields. 

Further information regarding the 
conference may be obtained by writing 
to the Berkshire Conference, Tufts Col- 
Dental School, Ave- 
Boston 11. 


medicine 
related 


lege 136 Harrison 


nue, 


LOUISVILLE TO OFFER 

DENTAL HYGIENE CURRICULUM 
The University of Louisville dental 
school has opened a two-year curriculum 
leading to certification in dental hygiene, 
it was recently announced. The first class 
will enter September 22, 1952. Applica- 
admission to this class are 


tions for now 


being accepted; inquiries may be ad- 
dressed to the Office of the Dean, Univer- 
Louisville, School of Dentistry, 


129 East Broadway, Louisville 2, Ky. 


sity. of 


POSTGRADUATE COURSES 
OFFERED BY DENTAL SCHOOLS 


Illinois * A two-year, full-time postgrad- 
uate and graduate course in the basic 
sciences, affording limited clinical expe- 
rience, is being offered by the department 
of oral and maxillofacial surgery, Uni- 
versity of Illinois. The will carry 
credit toward a Master of Science de- 
gree. 

Applicants now are being accepted for 
enrollment next September. Further in- 
formation may be obtained from the 
College of Dentistry, University of Illi- 
nois, 808 South Wood Street, Chicago 12. 


course 


Pennsylvania * The University of Penn- 
sylvania dental school will offer a post- 
sraduate course for endodontics teachers, 
September 12-14. The first day will be 
devoted to a review of principles and 


The 


psychology of learning and teaching. 
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second and third days will be concerned 
with the technics of teaching endodon- 
tics, together with consideration of dem- 
onstration lessons, the clinic and audio- 
visual aids in teaching. 

Further information may be obtained 
from the Thomas W. Evans Museum 
and Dental Institute, University of Penn- 
sylvania, 4001 Spruce Street, Philadel- 
phia 4. 


University of Washington * A course en- 
‘ titled “Dentistry for Children” will be 
offered June 17-20 at the University of 
Washington dental school, Seattle, by 
Kenneth A. Easlick, professor of den- 
tistry, University of Michigan. 

The course will include lectures, lab- 
oratory demonstrations and 
clinical sessions designed “to emphasize 
practical application of the most recent 
developments in operative technics, pre- 
ventive procedures and pulp therapy.” 
Dr. Easlick will be assisted by members 
of the pedodontics staff, University of 
Washington dental school. Enrollment 
will be limited to 15. 

Application forms may be obtained by 
writing to the director of postgraduate 
dental education, School of Dentistry, 
University of Washington, Seattle 5. 


sessions, 


National Defense 


SEVEN PRIORITY I DENTISTS 
INDUCTED IN CALL-UP OF 335 
Seven dentists who refused to apply for 
commissions were inducted into the 
Armed Forces as privates during the 
April call-up of 335 Priority I registrants 
by the Selective Service System. All but 
these seven applied for commissions, it 
was reported by Col. Richard H. Eanes, 

chief medical officer of the System. 
Another 175 dentists were ordered to 

apply for commissions or face induction 

during May; reports indicate that no 


NEWS OF DENTISTRY .. . VOLUME 44, JUNE 1952 © 77! 


additional refusals have been encoun- 
tered. 

Priority I registrants are dentists who 
were trained at government expense or 
deferred from service to attend dental 
school during World War II and who 
have served less than 90 days. 

As the pool of Priority I registrants is 
now exhausted, the services may soon 
call Priority II registrants and Reserves 
who have served fewer than 12 months. 

It is estimated that in the next 13 
months, the Armed Forces will need 
about 4,000 dental officers because of the 
expansion of the military services and 
the discharge of dental officers complet- 
ing their tours of duty. 


Public Health 


UNITED MINE WORKERS FUND 
TERMINATES DENTAL PROGRAM 


The United Mine Workers of America 
Welfare and Retirement Fund has dis- 
continued its dental program. As of May 
15, the Fund ceased to authorize dental 
services to its beneficiaries, it has been 
announced by Warren F. Draper, ex- 
ecutive medical officer of the Fund. 

The announcement was contained in 
a letter to Harold Hillenbrand, secretary 
of the American Dental Association, and 
followed a conference at which Fund 
officials and Association representatives 
discussed the complaints of constituent 
and component dental societies regarding 
the Fund’s dental program in certain 
areas. 

Dr. Draper’s letter stated that, although 
the Fund would discontinue authorizing 
dental services, it “will collaborate to the 
fullest possible extent with the Public 
Health Service, the Children’s Bureau, 
and State and local health departments 
in developing and extending their activi- 
ties for the betterment of dental health.” 
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FORT WORTH, TEXAS, 

ADOPTS FLUORIDATION 
On May 7, the city council of Fort Worth, 
Texas, voted to begin the fluoridation of 
the city’s water supply. Fort Worth has a 
population of 227,000 and is the fourth 
largest city in Texas. Although there was 
some opposition to the measure, it re- 
ceived strong support from the local 
medical and dental societies. 


NEW ENGLAND HEALTH MEETING 
TO DISCUSS DENTAL PROBLEMS 


Orthodontic problems in preschool chil- 
dren will be discussed by Wilbur D. 
Johnston of New Haven, Conn., and 
present dental health needs of children 
will be outlined by Irving W. Eichen- 


baum of New Britain, Conn., in a forum 
on dental and school health programs at 
the New England Health Institute June 
18-20 at the University of Connecticut, 
Storrs, Conn. 

Che viewpoints of a dentist, a sanitary 
engineer and a_ biochemist regarding 
fluoridation will also be presented at the 
Institute, during a panel discussion of 
the measure. Participating in the discus- 
sion will be Frank E. Law, dentist of 
Boston; Charles R. Cox, sanitary engi- 
neer, and Harold C. Hodge, biochemist. 

The Institute is sponsored by federal, 
state and private health agencies in six 
New England states. Further informa- 
tion may be obtained from the Connecti- 
cut State Department of Health, 165 
Capitol Ave., Hartford 15. 


Legislation 


SENATE COMMITTEE APPROVES 
BILL TO EXTEND BONUS PAY 


The Senate Armed Services Committee 
has reported favorably on the Hunt bill, 
S 3019, to extend a $100-a-month bonus 
pay to physicians and dentists who enter 
the federal services before July 1, 1953. 

Present legislation authorizing the in- 
centive pay will expire September 1. 
Dentists now in the Armed Forces and 
the U. S. Public Health Service will con- 
tinue to receive the monthly bonus, but 
dentists entering the services after Sep- 
tember 1 will be ineligible for the pay- 
ments unless new legislation is passed. 

If the Hunt bill is enacted, all dentists 
now in federal service, and all who enter 
until July 1, 1953, will be eligible for the 
bonus pay for a period of 30 years, for 
an aggregate payment 
$36,000 each. 

The Senate committee also approved 
an amendment which would extend the 
bonus payments to those retired medical 


not to exceed 


and dental officers who are recalled to 
active duty. They are the only group of 
medical and dental officers on active 
duty who do not receive the additional 
pay. 


BILL PROPOSES CHANGES 
IN VA DENTAL DIVISION 


A bill to give the chief dental officer of 
the Veterans Administration greater au- 
thority in administering the VA dental 
program, is now being considered by the 
Veterans’ Affairs Committee of the 
House of Representatives. 

The legislation would also create the 
post of Chief Dental Director of the 
Dental Service in the VA Department 
of Medicine and Surgery. At the present 
the chief dental officer’s title is 
Assistant Chief Medical Director for 
Dental Services. 

The bill, HR 7507, provides that the 
Chief Dental Director be given the nec- 


time, 


essary authority and responsibility for 
the standards in the dental program and 
for inspections, training programs, per- 
sonnel, research and budget. 

Rep. J. L. Allen (D., La.) introduced 
the bill on April 22. 


WISCONSIN TO TEST DENTAL 
APPLICANTS IN SCIENCES 


On July | a new Wisconsin law will go 
into effect, requiring dentists to pass a 
preliminary examination in the basic 
sciences before becoming eligible to take 
the dental board examination. Hereto- 
fore, dental applicants for state licenses 
were exempt from this basic science test, 
although other practitioners in the heal- 
ing arts were required to pass it. 

The preliminary examination will be 
administered by a separate board com- 
posed of persons not connected with 
medicine or dentistry. Rhode Island is 


CANADIAN DENTISTS PLAN 
GOLDEN JUBILEE MEETING 


Seven general assemblies, as well as table 
and group clinics, will be presented at 
the Golden Jubilee meeting of the 
Canadian Dental Association, to be held 
June 15-18 in Vancouver, British Colum- 
bia. 

The seven general assemblies will fea- 
ture lectures by George Hollenback of 
Los Angeles on operative dentistry, 
Philip Jay of Ann Arbor on preventive 
dentistry, Earl Pound of Los Angeles 
on prosthetic dentistry, Saul Robinson 
of Portland, Ore., on prosthetic dentistry 
(progressive group clinic), John Kuratli 
of Portland on inlays, crown and bridge- 
work, H. M. Worth of Toronto on diag- 
nostic roentgenology, and Roy West of 
Seattle on oral surgery for the general 
practitioner, 


International 
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the only other state with this require- 
ment for dental applicants. 


BILL SEEKS FEDERAL LOANS 
FOR NEEDY COLLEGE STUDENTS 


A bill providing for federal loans to enable 
borrowers to obtain advanced education, 
was introduced into the Senate on April 
28 by Sen. William Langer (R., N.D.). 
The bill, S 3077, would authorize the 
Commissioner of Education to lend a 
maximum of $1,000 to each approved 
applicant desiring education beyond the 
high school level, including professional 
education. 

To finance the loans, the Langer bill 
proposes an appropriation of fifty million 
dollars, which would constitute a revolv- 
ing fund from which loans would be 
made and to which they would be repaid. 

The bill has been referred to the Com- 
mittee on Labor and Public Welfare. 


Among the dentists who will present 
group clinics are seven from the United 
States: G. D. Stibbs of Seattle, D. H. 
Hagen of Seattle, D. H. Gylenberg of 
Long View, Wash., B. Jankelson of Seat- 
tle, J. Ingle of Seattle, A. A. Schultz of 
Seattle and F. L. Jacobson of Seattle. 


DENTAL RESEARCHERS TO MEET 
AT INTERNATIONAL CONGRESS 


A section has been organized for dental 
research workers to discuss their mutual 
problems at the eleventh International 
Dental Congress, to be held July 19-26 
in London. 

According to the preliminary program 
of the Congress, the scientific sessions will 
be conducted from July 21 through July 
25, composed of 20 international reports, 
three symposiums and 100 selected dem- 
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onstrations. The reports, which have been 
published in the International Dental 
Journal, will be presented in summary 
and will be discussed by 40 official open- 
ers. 

United States dental authorities who 
will deliver reports are Isaac Schour of 
Chicago, Malcolm Carr of New York, 
Stanley D. Tylman of Chicago, Robert 
G. Kesel of Chicago, L. I. Grossman of 
Philadelphia, Shailer Peterson of Chicago 
and Balint Orban of Chicago. 

Discussion openers will include J. P. 
Weinmann of Chicago, Harold Hillen- 
brand of Chicago, J. A. Salzmann of 
New York, Ernest R. Granger of Mt. 
Vernon, N. Y., John H. Sillman of New 
York, E. W. Skinner of Chicago, Harry 
Sicher of Chicago, C. Marshall-Day of 
Boston and John H. Knutson of Wash- 
ington, D. C. 


ITALIAN DENTAL ASSOCIATION 
rO MEET IN OCTOBER 

The twenty-seventh Congress of the 
Italian Dental Association will meet with 
the first International Triennial of Pros- 
thetic Dentistry in Rome during the sec- 
ond half of October. 1952. 

During the meeting of the Italian 
Dental Association (A.M.D.I.) 
topics will be discussed: 


four 
pedodontics, 


physiology of mastication in relation to 
prosthetics, lesions of the soft tissues of 
the mouth, and analgesia and anesthesia. 

Conferees at the prosthetic dentistry 
meeting will show materials and models 
currently being used. A special exposition 


the advancement of dental 
prosthetics through the centuries. Ameri- 
can dentists who may have historic dental 
materials, equipment, instruments or 
models have been invited to show them 
during the Congress. 

Further information may be obtained 
from Andrea K..Ovadia, Viale Regina 
Margherita N. 287 b, Rome, Italy. Dr. 
Ovadia is secretary-general of the com- 


bined Congress. 


will show 


DENTAL LEADERS OF INDIA 
ASK AMERICAN COOPERATION 


The dental health week committee of 
Calcutta, India, has requested the coop- 
eration of the United States dental or- 
ganizations in the planning and conduct 
of this year’s dental health week exhibi- 
tion. Mahomed Hansa, a member of the 
committee, requests “advice as well as 
posters, leaflets and other publicity ma- 
terials.” 

Dr. Hansa, who is president of the 
Calcutta Dental College and Hospital, 
has also addressed an inquiry to dental 
schools and societies requesting an ex- 
change of United States publications with 
his school’s publication, Dentindia. “The 
hard currency shortage over: here pre- 
vents us from ordering as much dental 
literature as wish could,” Dr. 
Hansa adds. 

Both publications and materials for 
dental health week may be sent to 
Mahomed Hansa, Calcutta Dental Col- 
lege and Hospital, P. O. Box 16006, Cal- 
cutta 17, India. 


we we 


U. S. DENTISTS TO ADDRESS 
EUROPEAN ORTHODONTISTS 


The twenty-ninth Congress of the Euro- 
pean Orthodontic Society, to meet July 
14-17 at The Hague, Netherlands, will 
number among its reporters Allan G. 
Brodie of Chicago, Andrew F. Jackson 
of Philadelphia, C. F. A. Morrees of 
3oston. Saul M. Bien of New York will 
present a clinic. 


BRITISH HOUSE OF LORDS 
DEBATES DENTISTS BILL 


In Great Britain’s House of Lords, the 
Dentists Bill reached the report stage in 
April, after major debate on proposals to 
train and employ a class of ancillary den- 
tal workers to fill and extract the teeth 
of school children. 


The Bill, which would amend the Den- 


tists Act of 1921, proposes the following: 
(1) the establishment of an independent 
General Dental Council as the govern- 
ing body of dentistry; (2) the registra- 
tion of foreign applicants who are judged 
to be competent dentists by the General 
Dental Council; (3) the establishment 
of a three-year experiment in which an- 
cillary dental workers would be trained 
to fill and extract teeth’ and would be 
employed in the school service. 

The last provision has been the subject 
of controversy. The only amendment 
which has been written into the bill on 
this matter provides that the training of 
ancillaries must not “materially impair 
the facilities for the training of dental 
students existing at the passing of the 
Act.” 


General 


OPEN NATIONAL HEADQUARTERS 
OF N.A.D.L. IN WASHINGTON 


The National Association of Dental 
Laboratories has established headquarters 
at the Dupont Circle Building, 1346 
Connecticut Avenue, N.W., Washington 
6, D.C., it was announced recently by 
Paul A. Slone, executive secretary. 


PLAN MEETING OF AMERICAN 
ACADEMY OF PERIODONTOLOGY 


A three-day meeting of the American 
Academy of Periodontology will convene 
. September 4 at the Statler Hotel, St. 
Louis. Further information on the pro- 
gram may be obtained from the organi- 
zation’s secretary, Clarke E. Chamber- 
lain, 115 North Street, Peoria 5, Ill. 


SUPREME COURT UPHOLDS 
OREGON MEDICAL SOCIETY 


The United States Supreme Court re- 
cently declared that the Oregon State 
Medical Society had not violated anti- 
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trust laws when it instituted its own pre- 
paid medical care plan. The Court up- 
held the Society in an anti-trust suit 
brought by the Justice Department, which 
charged that the Society monopolized 
the business of prepaid medical care in 
Oregon. 


GREAT LAKES SOCIETY 
OF ORAL SURGEONS TO MEET 


The Great Lakes Society of Oral Sur- 
geons, composed of members in Ohio, 
Michigan and Western Pennsylvania, 
will meet September 21 at the Statler 
Hotel, Cleveland. The meeting will ex- 
tend from 9 A.M. to 4 P.M., according 
to P. J. Aufderheide of Cleveland, presi- 
dent. 


UNIVERSITY OF PENNSYLVANIA 
DENTAL ALUMNI TO MEET 


An award of merit will be presented to a 
dental leader by the Dental Alumni So- 
ciety of the University of Pennsylvania 
dental school at its annual meeting June 
20. Paul E. Bomberger of Lancaster, Pa., 
president of the Society, will preside at 
the organization’s annual meeting and its 
annual dinner. 

On June 19, members of the reunion 
classes will present a full day of refresher 
courses composed of symposiums on den- 
tal materials and technics, oral surgery, 
periodontics and oral cancer. Further 
information may be obtained by writing 
Z. T. Jackaway, 1506 East Susquehanna 
Avenue, Philadelphia 25. 


ORAL PATHOLOGY BOARD 
ANNOUNCES EXAMINATION 


The American Board of Oral Pathology 
will conduct its next certification exam- 
ination September 7 in St. Louis. Appli- 
cants who wish to have their credentials 
evaluated in anticipation of appearing 
before the examining committee are re- 
quested to write promptly to Col. Joseph 
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L. Bernier, secretary, American Board of 
Oral Pathology, Armed Forces Institute 
of Pathology, Seventh Street and Inde- 
pendence Avenue, S.W., Washington, 
D. C. 

Application blanks may also be pro- 
cured from Colonel Bernier’s office. 


ORAL SURGERY BOARD 
SCHEDULES EXAMINATIONS 


Examination for certification by the 
American Board of Oral Surgery will be 
held October 5-8 at the Jung Hotel, New 
Orleans. Further information may be 
obtained by writing to Leslie M. Fitz- 
Gerald, secretary, 718 Roshek Buiiding, 
Dubuque, Iowa. 


J. W. KEMPER AND G. W. MOORE 
OF MICHIGAN FACULTY DIE 


Two eminent faculty members of the 
University of Michigan dental school 
died recently; they were John W. Kem- 
per and George R. Moore. 

John W. Kemper, head of the dental 
school’s department of oral surgery, died 
May 8 at the age of 60. A physician as 
well as a dentist, he had been head of the 
oral surgery department since 1935 and 
had served as a faculty member continu- 
ously since 1929. 

A native of Indiana, Dr. Kemper was 
graduated from-the University of Michi- 
gan dental school in 1917. After practic- 
ing dentistry for six years, he enrolled at 
the University’s medical school and was 
graduated in 1927. Although he prac- 
ticed as a resident physician at the Uni- 
versity Hospital, he returned to dentistry 
as an oral surgeon in 1929, when he 
joined the faculty of the dental school. 

Dr. Kemper was a member of the 
American Dental Association, American 
Medical Association, American College 
of Surgeons, American College of Den- 
tists, American Board of Plastic Surgeons, 
Omicron Kappa Upsilon and Phi Rho 
Sigma. In 1947-48, he served as president 


of the American College of Maxillo-Fa- 
cial Surgery and in 1939 he was a mem- 
ber of the National Committee on Hos- 
pital Dental Services of the American 
College of Dentists. 

Surviving are his widow and a sister. 

George R. Moore, professor of den- 
tistry (orthodontics) at the University 
of Michigan, died April 6 at the age of 
52. He was at St. Petersburg, Fla., at the 
time of his death. 

A member of the University’s faculty 
since 1924, Dr. Moore was internation- 
ally-known as an orthodontist, lecturing 
in the Netherlands, England, Mexico and 
South America. He was president-elect 
of the American Association of Ortho- 
dontics, a former president of the Great 
Lakes Society of Orthodontists and for- 
mer chairman of the section on ortho- 
dontics of the American Dental Associa- 
tion. He was a fellow of the American 
College of Dentists and held member- 
ships in the International Association of 
Dental Research, American Association 
for the Advancement of Science, Omi- 
cron Kappa Upsilon and the Fédération 
Dentaire Internationale. 

Dr. Moore is survived by his widow. 
two daughters and a son. 


DENTAL EXAMINERS’ SEMINAR 
TO DISCUSS TEST TECHNICS 


State examiners and schoo] representa- 
tives will discuss licensure examinations 
in operative dentistry, oral diagnosis and 
treatment planning, and prosthodontics 
during the seminar of the American As- 


sociation of Dental Examiners, to be 
held September 5-6 in St. Louis. Lester 
M. Goodell, attorney for the Kansas 
Dental Board, will address the luncheon 
meeting September 5. 

Further information and a program of 
the seminar workshop may be obtained 
by writing to Carl A. Bumstead, secre- 
tary-treasurer, 924 Stuart Building, Lin- 
coln, Neb. 


DIRECTOR OF NEW HOSPITAL 
ACCREDITING AGENCY NAMED 


Edwin L. Crosby, president-elect of the 
American Hospital Association and direc- 
tor of the Johns Hopkins Hospital, 
Baltimore, has accepted the full time 
position of director of the newly-organ- 
ized Joint Commission on the Accredita- 
tion of Hospitals. 

The Commission will be operated 
jointly by the American Hospital Associa- 
tion, American Medical Association, 
American College of Surgeons, American 
College of Physicians and the Canadian 
Medical Association. The Commission 
will assume the hospital standardization 
activities carried on by the American 
College of Surgeons for the past 34 years. 

Dr. Crosby, a physician and hospital 
administrator, will assume his new duties 
on September 1, with headquarters in 
Chicago. 


EQUIPMENT BUSINESS SOLD, 
LINE OF GOLDS RETAINED 


The Dee line of dental equipment and 
merchandise has been sold by Handy 
and Harman of Chicago and Los An- 
geles, to the Kerr Manufacturing Com- 
pany of Detroit. Handy and Harman will 
continue to manufacture their line of 
dental golds. 


NEW YORK ACADEMY 
OF DENTISTRY MEETS 


Henry Hicks of Greenwich, Conn., was 
installed as president of the New York 
Academy of Dentistry at its annual meet- 
ing recently. He succeeds Lowrie J. Por- 
ter of New York. Other officers for the 
coming year are: Ralph J. Bowman of 
New York, president-elect; Roland E. 


Morse of Ridgewood, N. J., vice-presi- 
dent; William Ward Tracy of New York, 
secretary, and Gustav P. Frahm of Flush- 
ing, treasurer. 
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The New York Academy of Dentistry 
was founded in 1921 and is composed of 
four hundred dentists engaged in re- 
search, teaching or practice, who have 
been chosen for membership as a result 
of their contributions to the advence- 
ment of the profession. 


JOHN N. CROUSE FUND GRANTS 
$15,000 TO DENTAL RESEARCH 


The John N. Crouse Endowment Fund, 
administered by the Dental Protective 
Association of the United States, has 
awarded $5,000 to each of three dental 
research projects. The recipients are the 
dental schools of the University of IIli- 
nois, Northwestern University and Loyola 
University of Chicago. 

The Dental Protective Association, 
founded 50 years ago to fight process 
patents, functioned until 1915, when 
the American Dental Association took up 
that work. The $50,000 in the organi- 
zation’s treasury at that time was placed 
in trust in 1938, under the name of the 
John N. Crouse Endowment Fund. The 
interest may be allowed to accumulate, 
or the interest plus two per cent of the 
principal may be used each year for 
research, fellowships or professional ac- 
tivities. This is the first year in which 
the fund has been used. Grants are paid 
by the fund trustees upon the recommen- 
dation of the Protective Association’s pro- 
fessional committee. 


J. B. CALDWELL, KURT THOMA 
TO DISCUSS ORAL SURGERY 


A report on maxillofacial surgery will 
be presented by Col. J. B. Caldwell of 
the Army Dental Corps and will be dis- 
cussed by Kurt H. Thoma on June 23, 
during the military-civilian “Symposium 
on Military Medicine” at Murphy Army 
Hospital, Waltham, Mass. Colonel Cald- 
well is chief of the oral surgery section at 
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Walter Reed Army Hospital, Washing- 
ton, D.C. 

Dentists in the area may attend this 
and other lectures, to be presented June 
23-25, by writing or phoning the hospital 
for an invitation and program. 


PHOTOGRAPHER TO DESCRIBE 
CLEFT PALATE PHOTOGRAPHY 


The role of color photography in correc- 
tive work with cleft palate children will 
be described by Frederick T. Sharp of 
Springfield, Ill., during the August 12 
meeting of the Photographic Society of 
America, at the Hotel New Yorker, 
New York. 

Mr. Sharp, clinical photographer of 
the Division of Services for Crippled 
Children at the University of Illinois, 
will participate in an all-day program 
on photography in medicine and biology. 
Dentists in the area are invited. Further 
information may be obtained from the 
Photographic Society of America, 2005 
Walnut Street, Philadelphia 3. 


COLOMBIAN DEAN DESCRIBES 
SEVEN-YEAR DENTAL PROGRAM 


Leonel Estrada, orthodontist and dean 
of the College of Dentistry, Medellin, 
Colombia, is now on a tour of dental 
schools in the United States, sponsored 
by a grant from the Kellogg Foundation. 

Dr. Estrada attended the recent meet- 
ing of the American Association of Den- 
tal Schools and continued eastward on a 
six-weeks tour. He is a graduate of the 
College of Dentistry at Medellin and took 
his graduate training in orthodontics at 
Columbia University, New York. Dr. 
Estrada is accompanied by Javier Echa- 
varria, professor of oral diagnosis at Me- 
dellin and president of the F.O.C. (Co- 
lombian Odontological Federation), who 
is now studying in the United States 
under a Kellogg Foundation grant. 

Dr. Estrada listed the lack of teachers 
as the major problem in South American 


dental schools. He pointed out that the 
dental graduate in Colombia spends one 
year in pre-dental study, five years in 
dental school and one year as a Public 
Health dentist in a town which has no 
dentist. The Medellin school is supported 
by equal subsidies from the 
government and the state. 
“T am grateful to the deans and fac- 
ulty members in the United States for 
their sincerity and consideration,” Dr. 
Estrada said. “We have much to learn 
and are exceedingly happy to be given an 
opportunity to visit your schools.” 


Jolombian 


NEW YORK INSTITUTE 
PLANS WINTER TERM 


The New York Institute of Clinical Oral 
Pathology has announced its courses for 
the October-May term. A_ 16-session 
course in clinical oral pathology will be 
presented on two evenings each month. 
An eight-session course in diagnostics 
and surgical technics will be presented 
one evening each month. Both courses 
are approved by the Veterans Adminis- 
tration and the University of the State of 
New York. 

Information may be obtained from 
Theodor Blum, Secretary, 101 East 79th 
Street, New York 21. 


DENTAL SEMINAR SCHEDULED 

IN EIGHT TENNESSEE CENTERS 
The Tennessee State Dental Association, 
in cooperation with the Tennessee De- 
partment of Public Health, has sched- 
uled its next seminar program, to be pre- 
sented successively in eight district cen- 

ters, for the period June 16-July 11. 
The subjects of the 13-hour seminar 
program will be “Dental Materials,”’ pre- 
sented by Eugene Skinner of Northwest- 
ern University Dental School and “Den- 
tal Therapeutics with Special Reference 
to Root Canal Therapy,” presented by 
F. D. Ostrander of the University of 
Michigan School of Dentistry. The pro- 


gram is to be conducted in each district 
center either during the morning and the 
afternoon of two days or during the 
afternoon of three days. 


PHYSICIAN TO DISCUSS 
NEW DENTAL ANESTHETICS 


The value of thiamylal sodium and new 
muscle relaxants in dental anesthesia will 
be discussed by Peere C. Lund of Johns- 
town, Pa., at the fall meeting of the 
American Society for the Advancement 
of General Anesthesia in Dentistry, Octo- 
ber 27 in New York. 

Dr. Lund, a physician, is a diplomate 
of the American Board of Anesthesiology 
and director of anesthesia at the Cone- 
mgugh Valley Memorial Hospital, Johns- 
town, Pa. 

At the same meeting, M. Hillel Feld- 
man, director of dental service at the 
Lincoln Hospital, New York, will discuss 
the use of inhalation anesthesia for the 
cardiac patient. Further information may 
be obtained from Dr. Feldman, 730 
Fifth Avenue, New York 19. 


COMMISSION TO STUDY 
COST OF HOSPITAL CARE 


The Commission on Financing of Hos- 
pital Care launched its national study 
on April 19, when members agreed on 
the organization and methods of its re- 
search program. The two-year fact-find- 
ing program will study four basic prob- 
lems: the current financial position of 
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hospitals; varying patterns of medical 
practice in relation to hospital care; fi- 
nancing of hospital care for the non- 
wage, low income, rural and chronic ill- 
ness groups, and problems associated 
with voluntary prepayment of hospital 
care. 

Organized independently last Novem- 
ber, the Commission is composed of 34 
members financed by $500,000 in grants 
from foundations. The late Ernest G. 
Sloman was the only dental representa- 
tive on the Commission. 


WISCONSIN DENTAL STUDY CLUB 
TO MEET AUGUST 14-16 


The Wisconsin Dental Study Club will 
hold its annual meeting August 14-16 at 
the Loraine Hotel, Madison, Wis. Further 
information may be obtained by writing 
to R. H. Moore, secretary, 227 North 
Street, Madison. 


PARENTS’ MAGAZINE CARRIES 
ARTICLE ON FLUORIDATION 


In the May issue of Parents’ Magazine 
is an article on fluoridation of domestic 
water supplies entitled “The Magic of 
Fluorine.” In addition to reviewing the 
history of fluoridation and reporting on 
the controlled studies of this measure, 
the article provides information for civic 
leaders on how to go about getting the 
benefits of the measure for their com- 
munity. 
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State 
Alabama 


Alaska 
Arizona 


Arkansas 
California 


S. California 
Colorado 
Connecticut 
Delaware 

District of Columbia 
Florida 


Georgia 
Hawaii 


Idaho 


Indiana 
lowa 


Kansas 
Kentucky 
Louisiana 


Maine 
Maryland 


Massachusetts 
Michigan 


Minnesota 


Mississippi 
Missouri 


Montana 
Nebraska 


Nevada 

New Hampshire 
New Jersey 
New Mexico 


New York 
North Carolina 


North Dakota 
Ohio 
Oklahoma 


Oregon 

Panama Canal Zone 
Pennsylvania 

Puerto Rico 

Rhode Island 

South Carolina 
South Dakota 
Tennessee 

Texas 


Announcements 


Date 


July 14-17 


14, 1953 


Jan 


Ninety-Third Annual Session 
Ninety-Fourth Annual Session 
Ninety-Fifth Annual Session 


MEETINGS OF STATE 


Apr. 19-22, 1953 


Oct. 12-15 
June 11-14 


June 30-July 2 


Apr 


Apr. 29-May 2, 1953 


June 


7-9, 1953 


Feb. 23-25, 1953 


June 9-12 


June 


June 29-July 1 


April 22-24, 


Mar. 2-4 
Dec. 9 


Jan. 1953 


May 10-14 


1953 


1953 


1953 


MEETINGS OF THE AMERICAN DENTAL ASSOCIATION 


Sept. 8-11, 1952 


Sept. 28-Oct. 1, 1953 
Nov. 8-11, 1954 


Anchorage 


Little Rock 
San Francisco 


Colorado Springs 


Wilmington 


St. Petersburg 


Savannah 
Honolulu 


Sun Valley 


Louisville 
New Orleans 
Rockland 


Minneapolis 


Biloxi 


Reno 
Bretton Woods 
Atlantic City 


Portland 


Greenville 


Houston 


SOCIETIES 


F. A. Finney, Jr., 


Secretary 


R. A. Smithson 


E. M. Scott 

D. M. Hamm 

L. R. Ludwigsen 
C. A. Moss 

R. A. Downs 

E. S. Arnold 

J. J. Ficca 


K. H. Wood 


T. Brown 


J. M. Heard, Jr 


H. Dawe 


F. E. Carpenter 


P. W. Clopper 
E. Ewbank 
H. I. Wilson 


F. A. Richmond 


A. B. Coxwell 


J. S. Bernhard 


S. Gower 


E. L. Pessagno, Jr. 


H. E. Tingley 
F. Wertheimer 


C. V. E. Cassel 


H. M. Campbell 
R. R. Rhoades 


C. S. Renouard 
F. A. Pierson 


R. La Fond 

F. E. Williams 
J. G. Carr 

J. S. Eilar 

C. A. Wilkie 
B. N. Walker 


J. H. Lunday 
E. G. Jones 
R. C. Calkin 


H. C. Fixott, Jr. 
F. D. Buckley 


M. D. Zimmerman 


A. Quifiones 

E. L. Bessette 
J. R. Owings 

E. W. Elmen 
W. L. McCulley 
W. Ogle 


St. Louis 
Cleveland 
Miami 


Address 


1045 Forrest Ave., 
Gadsden 
Box 1293, Anchorage 
17 E. Welden Ave., 
Phoenix 
White Bldg., Clarksville 
450 Sutter St., 
San Francisco 
1401 S. Hope St 
Los Angeles 
1422 Grant St., 
enver 
37 Linnard Rd., 
W. Hartford 
2130 Lancaster Ave., 
Wilmington 
202-1835 Eye St., N. W 
Washington 
602 Citizens Bldg.. 
Tampa 2 
803 Persons Bldg., Macon 
810 N. Vineyard St., 
Honolulu 17 
123 Main Ave., W. 
Twin Falls 
623 Jefferson Bldg., Peoria 2 
Kingman 
639 Insurance Exchange 
Bldg., Des Moines 
861 Brotherhood Bldg., 
Kansas City 
1976 Douglas Blvd., 
Louisville 
2515 Line Ave., 
Shreveport 
Skowhegan 
415 Medical Arts Bldg. 
Baltimore 1 
12 Bay State Road, Boston 
Michigan Dept. of Health. 
Lansing 
242 Lowry Medical 
Arts Bldg., St. Paul 
102 Professional Bldg., Tupelo 
201 Merchants Bank Bidg., 
Jefferson City 
304 Phoenix Bldg., Butte 
1112 Federal Securities 
Bidg., Lincoln 
Medical Dental Bidg., Reno 
814 Elm St., Manchester 
407 Cooper St., Camden 
Suite 7, Medical Arts Square 
Albuquerque 
1 Hanson Place, Brooklyn 
Liberty Life Bldg., 
Charlotte 
302 Black Blidg., Fargo 
185 E. State St., Columbus 
10914 W. Oklahoma, 
Guthrie 
308 Selling Bldg., Portland 
Box 293, Rodman 
217 State St., Harrisburg 
San German 
1745 Broad St., Cranston 5 
7 Medical Court, Greenville 
Sioux Falls 
Brown Bldg., Cleveland 
3607 Gaston Ave., Medical 
Bldg., Dallas 


Apr. 13-15, 1953 ‘ 
Oct. 5-8 
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State Date 
Utah June 11-14 
Vermont 
Virginia 
Washington 
West Virginia July 14-16 


Wisconsin 
Wyoming 


State 


Alabama 
Alaska 
Arizona 
Arkansas 
California 


Colorado 
Connecticut 
Delaware 


District of Columbia 


Florida 
Georgia 
Hawaii 


Idaho 
Iinois 


indiana 
lowa 
Kansas 
Kentucky 
Louisiana 
aine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 


Montana 
Nebraska 


Nevada 

New Hampshire 

ew Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 
Oh 


Oklahoma 
Oregon 


Pennsylvania 


Puerto Rico 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 


Texas 


Utah 


MEET 


Apr. 6-9, 19534 


INGS 
Date 


June 16 
July 7-11 
Aug. 11-16 
June 23-26 
June 23 
June 28 
June 23-27 
16-21* 
une 16-18* 
June 2-6 


July 7-12* 


Aug. 27-Sept. 1* 


June 17-20* 
June 2-5 
June 2-5 
June 1-7 


June 16-19 
June 9-11 


Place 


Zion National 
rk 


White Sulphur 
Springs 

ilwaukee 
Casper 


Place 


Birmingham 
Anchorage 
Florence 
Little Rock 
Angeles 
San Francisco 
Denver 
Bridgeport 
Wilmington 
Washington 


Jacksonville 
Honolulu 


Boise 
Chicago 


Indianapolis 
Kansas City, 
Mo. 
Louisville 
New Orleans 


ston 
Baltimore 


June 23, 24, 26, 27} Boston 


June 25-27$t 
June 9-13 


June 16-20 
June 17-19* 


June 9, 10, 13, 
June 11-14 
July 14-17 
June 3-7 


June 2 


June 20, 21 
June 2, 3**ft 
June 4-6§ 
June 12, 13** 
June 23-26 
June 19, 20** 
June 24-27§ 
June 23-26 


July 7-11 
June 23-27 

19-21 
une 9-12* 


19-21* 
une 21fT 
June 23-25t 


Sept. 

June 16-18 
June 26-28 
June 22-25 
June 9-13 


June 15-21; 
June 23-28 


14 


Ann Arbor 
Minneapolis 
Jackson 


St. Louis 
Kansas City 
Helena 
Lincoln 


Reno 


Boston 
Philadelphia 
Trenton 
New York 
Santa Fe 
New York 


Raleigh 


Fargo 
Columbus 
Oklahoma City 
Portland 


Philadelphia 


Philadelphia and 
Pittsburgh 
Santurce 
Providence 
Columbia 

Sioux Falls 
Memphis 


Dallas 
Salt Lake City 


ANNOUNCEMENTS . . 


Secretary 


E. O. Thompson 


W. J. Reardon 
J. E. John 


C. R. Flood 
A. B. Drake 


R. A. Mason 
T. J. Drew 


OF STATE BOARDS OF DENTAL EXAMINERS 


Secretary 


Address 


915 Medical Arts Bldg., 
Salt Lake City 
Rutland 

Arts Bidg.. 
230 Medical- Dental Bidg.. 
Seattle 
508 West Bidg., 
Huntington 1 
964 N. 27th St., Milwaukee 
State Capitol Bldg., 
Cheyenne 


Address 


M. D. Edwards 
J. H. Geyer 
R. K. Trueblood 
H. O. Weatherly 
K. I. Nesbitt 


>. K. Phillips 


A. W. Kellner 
S. H. Yarbrough 
H. L. Houvener 


. K. Adams 
. A. McKee 


. A. 
M. 
L. Teall 


R. A. Derbyshire 
H. Levin 


R. A. Barrette 
J. L. Champagne 
F. A. Larson 
J. C. Boswell 
R. R. Rhoades 
V. J. Quinn 
H. E. Weber 
G. C. Steinmiller 
D, J. Freese 
W. A. Wilson 

. J. Clarke, Sr. 

. W. Beier 
F. O. Alford 
A. B. Crabtree 
H. B. Smith 
J. B. Cole 
F. L. Utter 
A 


. M. Stinson 


L. C. Coll 
F. M. Hackett 
T. C. Sparks 
> 

. Maxey 


R. T. Weber 
M. W. Merrill 


132 Adams Ave., Montgomery 


P. O. Box 915, Juneau 
25 N. Second Ave., Glendale 
205 Halter Bidg., Conway 


507 Polk St., San Francisco 2 
724 Republic Bldg., Denver 2 


302 State St., New London 
143 W. Main St., Newark 
1801 Eye St., N. W. 
Washington 6 

P. O. Box 155, Hollywood 
Medical Arts Bldg., 
427 Dillingham Bldg., 
Honolulu 

1624 Arlington, Caldwell 
503 Wood Bidg., Benton 


504 Broadway, Gary 
719 Roshek Bidg., , 
Box 71, Hiawatha 


Western Union Bldg., 
Richmond 

Marksville 

Box 387, Skowhegan 

3429 Park Heights Ave., 
Baltimore 15 

Rm, 33 State House, Boston, 


3714 W. Road, 
Detroit 

1632 Washington Se., N. E., 
Minneapolis 

508 Life Bldg.., 
Jackso: 

414 Central Trust Bldg., 
Jefferson City 

Box 865, Helen: 

1210 Federal Securities Bidg., 
Lincoln 

Suite 6, Masonic Temple, 

P. O. Box 2473, Reno 

4 Wall St., Concord 

150 E. State St., Trenton 8 


Artesia 
23 S. Pearl St., Albany 7 


1109 Liberty Life Bldg., 
Charlotte 2 

Ellendale 

336 E. State St., Columbus 
706 Asp St., Norman 

wd Pioneer Trust Bidg., 


wey of Public Instruction, 
Box 911, 

Harrisburg 

Box 9156, Santurce 


267 Academy Ave., Providence 


1315 Pickens St., Columbia 

Tyndall 

804 Bennie Dillon Bldg., 

Nashville 3 

312 Capital National Bank 
Idg., Austin 

820 N. University Ave., 

Trovo 
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State Date 
Vermont June 23-25 
Virginia June 10-14 
Washington June 16-20 
West Virginia June 23-25 
Wisconsin June 16-20* 
Wyoming June 23-25 


**Dental clinical examinatio 


*Dentistry and dental hygiene. 


ns. 


Place 


Montpelier 
Richmond 


Seattle 

West Liberty 
Milwaukee 
Casper 


tDental and dental hygiene written examinations. 


Name 


American Academy 
of Periodontology 


American Association 
of Dental Examiners 


American Association 
of Orthodontists, 
Central Section 


American Board of 
Dental Public Heaith 


American Board of 
Oral Pathology 


American Board of 
Oral Surgery 


American Board of 
Pedodontics 


American Board of 
Prosthodontics 


American College 
of Dentists 


American Dental 
Assistants Association 


American Dental 
Society of Europe 


American Denture 
Society 


American Public 
Health Association 


American Society 
of Oral Surgeons 


Canadian Dental Asso- 

ciation and British 
Columbia Dental Asso- 
ciation, Golden Jubilee 


Chicago Dental 
Society 

Eleventh International 
Dental Congress 


Great Lakes Society 
of Oral Surgeons 
International Asso- 
ciation for Dental 
Research 


National Board of 
Dental Examiners 


New Orleans Dental 
Conference 


Northeastern Society 
of Orthodontists 


Odontological Society of 
Western Pennsylvania 


Southern Society 
of Orthodontists 


§$Dental written examinations. 


MEETINGS OF 


Date 


OTHER 


Place 


Sept. 4-6 St. Louis 
Sept. 5-6 St. Louis 
Oct. 13, 14 Omaha 
Sept. 12, 13 St. Louis 
Sept. 7 St. Louis 
Oct. 5-8 New Orleans 
Aug. 4-7 San Francisco 
Feb. 1-7, 1953 Indianapolis 
Sept. 7 St. Louis 
Sept. 8-11 St. Louis 
July 15-18 London, 
England 
Sept. 5, 6 St. Louis 
Oct. 20-24 Cleveland 
Oct. 8-11 New Orleans 
June 15-18 Vancouver, 
B. C., 
Canada 
Feb. 8-11, 1953 Chicago 
July 19-26 London, 
England 
Sept. 21 Cleveland 
Mar. 20-22, 1953 Philadelphia 
Dec. 1, 2 
Nov. 9-12 New Orleans 


Nov. 10, 11 Montreal, 

Canada 
Nov. 11-13 Pittsburgh 
Aug. 10-13 


Asheville, 
N.C. 


ASSOCIATION 


Secretary 


F. A. Rei 
J. M. 


B. Kiefer, Jr. 

. A. Laughlin 
Donovan 
W. A. Hocker 


ttDental hygiene clinical examinations. 
Dental examinations. 


Address 


Windsor 

715 Medical Arts Bldg., 
Richmond 19 

510 Cobb Bidg., Seattle 

613 Prunty Bidg., Clarksburg 


Tomah 
2120 & S Bidg., Casper 


ttHygienists’ examinations. 


ORGANIZATIONS 


Secy. or Chm. 
C. Chamberlain 
Secy. 

C. A. Bumstead 
Secy. 

F. B. Lehman 
Secy. 


P. E. Blackerby, Jr. 
Secy. 


J. L. Bernier 


L. M. FitzGerald 
cy. 


R. L. Ireland 
Secy. 


I, R. Hardy 
Secy. 

O. W. Brandhorst 
Secy. 

M. L. Martin 
Exec. Secy. 

F. D. Derrick 
Secy. 

A. L. Roberts 
Secy. 

R. M. Atwater 
Exec. Secy. 

R. F. Whalen 
Exec. Secy. 

C. M. Whitworth 
Secy. 


kK. S. Richardson 
Exec. Secy. 


G. H. Leatherman 
on. Sec 


B. B. Cook 
Secy. 


E. H. Hatton 
Secy. 

S. Petersou 
Secy. 

M. R. Matta 
Secy. 
O. Jacobson 
secy. 

W. E. Craig 
Secy. 

F. P. Bowyer 
Secy. 


Address 
115 North St., 
Peoria 5, Ill. 


924 Stuart Bldg., 
Lincoln, Neb. 


1126 Merchants National Bank 
Bidg., Cedar Rapids, Iowa 


250 Champion St., 

Battle Creek, Mich. 

Army Institute of Pathology, 
Washington, D. C. 

718 Roshek Bidg., 

Dubuque, Iowa 

College of Dentistry, 
University of Nebraska, 
Lincoln, Neb. 

Tufts College Dental School, 
136 Harrison Ave., Boston 11 
4952 Maryland Ave., 

St. Louis 8 

410 First National Bank 
Bidg., La Porte, Ind. 

140 Park Lane, 

London, W. 1 England 
Aurora National Bank Bldg., 
Aurora, Il 

1790 Broadway, 

New York 19 

1112 E. Clay St., 

Richmond, Va. 

Joint Convention Committee, 
Canadian Dental Association, 
218 Medical-Dental Bldg., 
Vancouver, B. C., Canada 

30 N. Michigan Ave., 
Chicago 2 

35 Devonshire Place, 
Lendon W. 1, England 
10314 Puritan Ave., 

Detroit 21 

311 E. Chicago Ave., 
Chicago 11 


222 E. Superior St., 
Chicago 11 

629 Maison Blanche Bldg., 
New Orleans 
35 W. Bist St., 
New York 

206 Jenkins Bidg., 
Pittsburgh 22 


608 Medical Arts Bidg., 
Knoxville, Tenn. 


HYDROCHLORIDE 


ASTRA 
(Brand of lidocaine hydrochloride”) 


invites clinical comparison with any other 
local anesthetic commonly employed in 
modern dentistry for local anesthesia that 
is extremely rapid in onset, deeply pro- 
found, widely diffused and of adequate 
duration (1). Minimal volumes are suf- 
ficient for routine procedures. 


supply 

solution, without spinephrine 

and with epinephrine 

000 or 1:50,000; 

in 18 cartridges; packed 
50° to @ vacuum- 

sealed tin, Also available in 

20 cc multiple dose vials 

packed 5 vials to a carton. 


(1) Supporting bibliography of references to 
nearly 100 original papers sent to physicians 
and dentists on request addressed to: 


AS'TIRA PHARMACEUTICAL PRODUCTS, INC. 
WORCESTER, MASS. U.S.A. 
*U.S. Patent No. 2,441,498 


A-17 
AN 
XYLOCAINE 
SUPPLIED 


— which, by warming the powder 
compensates for volume loss 
during polymerization... 


FILLING PLASTIC 


The major purpose of the Non-Pressure Compensating Brush Technique* 
is to compensate for volume loss during polymerization! Only FASTCROWN, 
of ell the fine particle size filling plastics, is suitable for the true Non-Pressure 
Compensating Technique.* Compensation is obtained by inserting a small 
bead of the material, inducing it to cure as rapidly as possible, undergoing its 
loss of volume. When the next bead is added, it compensates for the loss of 
the first portion and then, in turn, polymerizes. Compensation for shrinkage 
is commensurate with the degree of polymerization attained in the first portion 
before the second is inserted. The true Compensating Technique* used with 
FASTCROWN provides this maximum polymerization. 


ONLY coun OFFERS ALL THESE ADVANTAGES 


@ FASTCROWN restorations are superior, no matter what technique 
may be used. : 


@ FASTCROWN cures as fast; uses less liquid. 
@ FASTCROWN has less shrinkage. 

@ FASTCROWN is non-irritating to the pulp. 
@ FASTCROWN possesses color stability. 


_ An important z0-s00> booklet on FASTCROWN and the Non- *Developed by Dr. Frank H. Neaton 
Pressure Compensating Technique* is availabie on request. 
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TECHNIC 


@ SIMPLE COMPUTER ANGULATES 


X-RAY CONE AUTOMATICALLY 


AND PERFECTLY! 


NO MORE “GUESS” 
FAST EASY 

NO FORESHORTENING 
NO ELONGATION 


3 simple steps . . . for better pictures 
. time saved, too! 1, Line up 
visually (outside mouth) meter’s 


edge with film packet . . . movable 
arm with tooth’s long axis. 2, Read 
dial pointer, set cone as indicated 
on meter (e.g. 25 degrees). 


e A CHILD 
OULD USE IT 


$5 compere 


lilustrated Manual 
FREE on Request 
3. Aim central ray or cone tip to 
gingival margin and expose. A sim- 
ple 1-2-3 routine that’s faster. No 
tedious 2nd and 3rd “tries” at prop- 
er setting of patient and X-Ray 
before shooting. Amazing results in 
consistently accurate tooth shadow. 


2929 N. CRAWFORD AVENUE 


a CHICAGO 41, ILLINOIS 
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|==FROM...BOSTON ROME GERMANY NEW YORK | 
2 COMES .WORD OF DANGER OF UNAUTOCLAVED \ 


[NEEDLES SYRINGES LANCETS ETC === | 


[BOILING DOES NOT KILL? 
J VIRUSES THAT CAN CAUSE | 
[HEPATITIS AND MAY / 
CAUSE POLIOMYELITIS ==] 


to protect your 


practice... 
MAKES “777” SPEED-CLAVE 


A new, quick-acting, economical, and safe Auto- 
clave to take the place of your water boiler! 

1. SAFER than boiling—‘ gives your patients true sterilization 
safety . . . kills ALL microbial life, spore-bearers as well as bacteria, 
with heat over 250°F. and 15 to 20 Ibs. pressure! 

FASTER than boiling—Saves your time . . . by reaching spore- 
killing temperatures in 14 the time it takes a boiler to reach only 
212°F. 7 minutes from cold start, 3 minutes if warm. 

EASIER than boiling—Fully automatic “777” Speed-Clave runs 
itself. No valves to fool with. Current shut-off saves electricity, cuts 
down heat in office! 

CHEAPER than boiling—Priced no higher than cabinet type 
boilers! Saves on instruments—less rust and dulling, your jointed 


instruments won't stick. 


“Complete bibliography 


Write, wire, or phone your Castle dealer today 
furnished on request. 


for a simple demonstration. Wilmot Castle 
Co., 1104 University Ave., Rochester 7, N. Y. 


LIGHTS ano STERILIZERS 


means HoAginal, 

before all ethers” 
X-Ray soiviions were first in concentrated 

_ liquid form {more than 15 years ago). And 


through continuing research and improvement 
hove years-chead odvontages, 


means “Finest, 
better than all 


FR Concentrated Uquid X-Ray Solutions 
proven their superiority in quality accuracy 
«.. clarity . diagnostic detail in dental 
and hospital dorkrooms ail over America, ~~ 


"safety, 
dependability” . . 


KERR MFG.CO. 
Exclusive 
distributors to 
the dental 


FREE: X-rav Davelonina Guide. Write to Deot. A 
THE FR CORPORATION * 951 BROOK AVE. » NEW YORK 56, N.Y. 
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FOR 
PARTIAL 
RESTORATIONS 


No marked collar line . . . No wide 

interproximal spaces . . . The character 

markings act as facets when wet — creating tiny 
shifting highlights that impart a “live tooth” sparkle. 
Designed specifically as bridge teeth, Steele’s Flatback 
facings have become the accepted standard of 


excellence for metal restorations. 


THE COLUMBUS DENTAL MANUFACTURING CO. 
COLUMBUS 6, OHIO 


FACINGS 


IN New Hue sHADES 
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Slluclopes . 
MAKE IT EASY FOR 
——— YOUR PATIENTS TO PAY/ 

BILL OR STATEMENT 

A_REPLY - ENVELOPE 


\ 

“Billvelopes” bring prompt payments and in- 
crease your collections. The patient simply en- 
closes his remittance, seals and mails it back 
to you. Thousands of doctors now use “Bill- 
velopes”. They're economical, too. HistacounT 
volume buying facilities and production “know- 
how” keep quality high and costs low. Your 
satisfaction is unconditionally guaranteed. Send 
for actual samples. 


Actual Size 
3," x 6” 


PROFESSIONAL PRINTING COMPANY, INC. PRODUCTS 
202-208 TILLARY STREET. BROOKLYN 1, N. 


| Gentlemen: Send actual samples of “Billvelopes” CARBS 

and samples or information of the items checked. PROFESSIONAL CARDS © 

| Dr. PRESCRIPTION BLANKS OC WINDOW SNVELOPES 
Degree ANNOUNCEMENTS COLLECTION HELPS 

Courresy canes Cl PATIENTS’ RECORDS 

© Contract canes SOORKEEPING SYSTEMS 


America’s Largest Printers to the Professions 


Saving Valuable Chair Time 
For Dentists Everywhere! 


Yes, Doctor .. . ELECTROCAST is 
on the job in enterprising dentist's 
offices all over the country . . . casting 
gold cases in a matter of seconds. 
You'll find that ELECTROCAST will 
be surprisingly easy for your dental 
assistant to operate, thus saving your 
valuable time for your patients. The 
secret of ELECTROCAST is within 
the Carbon Crucible which gives a 
non-oxidized casting conserving pre- 
cious metal. But Better Still! Just one 
sprue properly placed will produce 
the largest partial. 

You'll also find that gold fused with 


Specifications ELECTROCAST will have a unique 
” ” molecular structure... greater den- 
Base—10" by 16 sity . . . finer margins and a unbeliev- 


Height—15” able tensile strength. 


WRITE FOR NEW FOLDER 
NO. DA-52 


4522 ROSS AVE. DALLAS, TEXAS 
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New Mosby Books 


In Dental Physiology 


The Physiological Foundation of 
Dental Practice 


In Which Physiology is Considered Exclusively 
In Its Significance to Dental Practice 


Drs. Langley and Cheraskin wrote this new book not for the general 
physiologist, nor for the medical man—but for the exclusive use of dental 
practitioners and students. The fundamentals of human function are described 
for the dentist alone. 


Wherever possible, general principles in physiology have been illustrated 
with dental examples a the importance of hom mechanisms to dental prac- 
tice has been stressed. The book has been done with admirable brevity and 
the illustrations are almost entirely original drawings. Every one is of dental 
significance. 


By L. L. LANGLEY, M.A., Ph.D., and E. CHERASKIN, M.A., M.D., Uni- 
versity of Alabama School of Dentistry, Birmingham, Alabama. 512 
pages, 149 illustrations. PRICE, $8.25. 


Oral Physiology 


Bolstering the current scientific ideas concerning the important part that 
teeth play in maintaining good health of children and adults alike, this book 
discusses the function of the teeth with the most advanced thought. 

It answers such obvious questions as what role mastication has in the 
overall health of the patient; what accumulated effects of dental caries, malnu- 
trition, ill health, and lack of dental care have in aging patients and offers 
convincing proof that good teeth and their normal use do play an important 
role in the maintenance of optimum health. 

The material has been accumulated from many and varied sources and 
represents a very complete review of all the literature which might in any way 
be related to the general subject. 


By the late JOHN T. O’ROURKE, B.S., D.D.S., Sc.D. Edited by LeROY 
M. S. MINER, M.D., D.M.D., Se.D., Dr.P.H., Boston, 333 pages. 


Price, $5.00. 

The C. V. MOSBY Company, ADA 6-52 
Ord ep 3207 Washington Blvd., St. Louis 3, Missouri 
Please send me: 
Form Langley-Cheraskin THE PHYSIOLOGICAL FOUNDATION OF 
O’Rourke-Miner ORAL PHYSIOLOGY ($5.00) 
(Enclosed find check. 


a few seconds wi HOU T 
the modern skyscraper's 


elevators descend a thousand 


feet . . . carrying hundreds 


of thousands of men and women ; ; 
safely—day after day, year in ; 
and year out . . . Depth : 


without Danger! 


Monocaine 2ME, the Safety First Local 
Anesthetic, too, carries hundreds of thousands of 
patients into the blessed realm of deep, profound, 
safe anesthesia . . . week in and week out... 
free from the tissue trauma and side effects of 
“strong” local anesthetics . . . Depth 

without Danger! 


Monocaine 2ME was developed es; 
for those cases in which anesthesia “4 
difficult to obtain. It is particularly 

effective for jacket crown construction, 
pulp extirpation, preparation of 
bridge abutments, etc. It produces 
anesthesia as deep and profound 
as 4% procaine, but its-toxicity 
is considerably less. Its action 
is gentle; free from untoward 
reactions. Tissues return to 
normal quickly. Use 2ME— 
the local anesthetic 
solution that’s always 
safe as well as potent! 


NOVOCOL CHEMICAL MFG. CO., Inc. 
2911-23 ATLANTIC AVE., BROOKLYN 7, WN. Y. 
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CLASSIFIED 
ADVERTISING 


Forms close on 25th 
f second month preceding month of issue 


Remittance Must Accompany 
Classified Ads. 


PRACTICES AND OFFICES FOR SALE 


CALIFORNIA —Los Angeles, long estab- 

lished, completely equipped three chair 
office and laboratory. Contract with com- 
pany of five thousand employees goes to 
purchaser. Semi-retiring to small commu- 
nity. Direct replies to: Dr. Ben A. Patton, 
826 Pacific Electric Bldg., Los Angeles 14, 
California. 


CALIFORNIA — Successful, select, active 

practice well located in Los Angeles, es- 
tablished 30 years. Reasonable rent, every- 
thing for modern, qualified dentist; used in- 
ventory about $5000; owner has other in- 
terests. Available about August Ist; might 
stay a few weeks to introduce right man. 
Direct replies to Room 203, 3200 Jest 6th 
Street, Los Angeles 5, California. 


CONNECTICUT—Business and equipment 

for sale, excellent location. Prosperous 
town and good schools and recreation. Prac- 
tice established for 50 years. Present owner 
retiring. Address P.O. Box 144, Southington, 
Connecticut. 


DISTRICT OF COLUMBIA—Long established 

practice, on one of main streets in Wash- 
ington, D. C. Grossed $24,000 in 1951. Fully 
equipped, X-ray, complete prosthetic labo- 
ratory. Mainly dentures and extractions. 
Present owner retiring. Exceptional oppor- 
tunity for younger man. Address ADA Box 
No 1 


FLORIDA—Well established dental practice 

with fine clientele. Ultra modern two chair 
office beautifully furnished with x-ray, lab, 
business office and_ Reception room. New 
Ritter Equipment. Best location in Miami. 
Address A.D.A. Box No. 70. 


FLORIDA—Seacoast City population 10,000. 

Established general practice for sale. 
Office extremely well-equipped. Owner spe- 
cializing, write giving qualifications and 
special — in dentistry. Address A.D.A. 
Box No. 82. 


ILLINOIS—Chicago Suburban practice, vol- 
ume $40,000, rich community, modern 
equipment value approximately 10,000 


Dentist wants to move to another climate. 
Successful take-over of practice requires 
mature practitioner. Doctor wants $20,000. 
This is highly confidential and practice will 
not be shown without proof of serious in- 
tent. Direct replies: Mr. J. P. Revenaugh, 58 


EF. Madison St., Chicago, Illinois. 


Advertisements cost $3.50 not exceeding 30 
words, additional words 10c each. Commercial 
agency advertisements, $3.50 for 20 words, ad- 
ditional words |3¢ each. Publisher reserves the 
right to determine classification. An extra fee 
of 25c¢ is charged advertisers who have answers 
sent care of A.D.A. 


not furnish 


and in such cases we do 


name or address to inquirers. This 


rate applies for each insertion. 


ILLINOIS—Dental office in central Illinois 
city of 40,000. Excellent location; for sale 
with or without equipment. Address A.D.A. 
Box No. 17. 
e 
MISSOURI—Fully equipped office for sale, 
in Northwest St. Louis. Reception room, 
laboratory, dark room and chair office. Rent 
$60.00, hot water and heat included, practice 
selling for $3,000.00. Owner recalled to ac- 
tive duty. Direct replies to: Mrs. Pat S. 
Kenny, 5931 N. Kingshighway, St. Louis 15, 
Misseuri. 


MONTANA—Very modern and exceptionally 

well equipped office for sale in one of 
Montana's finest cities. Now grossing Twen- 
ty-five Thousand annually. Hard worker 
could gross much more. Address A.D.A. Box 


NEW JERSEY—Southern, town of 25,000; 
successful, established dental practice; 


modernized, air conditioned, completely 
equipped 2 chair office (new, 1949); facili- 
ties for additional chairs; priced at inven- 
tory, owner must retire. Address A.D.A. 
Box No. 67. 


NEW JERSEY—Fully two-chair 
brick bungalow office in Southern New 
Jersey, close to Atlantic City. New con- 
struction, ample grounds landscaped, busy 
practice. Bargain for quick settlement. Ad- 
dress A.D.A. Box No. 51 
e 


NEW YORK—Eastern Long 
stantial ten room home 
baths, automati¢ heat, slate 
garage; eight room bungalow office build- 
ing, two chairs, Ritter equipped, practice, 
long. established. Price thirty-seven thou- 
sand, half cash, balance twenty-five years. 
Serious inquirers only. Address A.D.A. Box 
No. 68. 

e 


NEW YORK—The twenty-five year practice 

of the late Dr. Philip T. Spahn. Modern 
equipped one chair office with X-Ray and 
apartment. Exclusive Riverside section of 
New York City. Select Clientele. Sixteen 
years same location. Excellent opportunity 


Island, sub- 
for sale. 
roof, double 


for young Dentist. Direct replies to: Mrs. 
Philip T. Spahn, 310 W. 79th St., New York, 
New York. 

OHIO—Established dental ractice. Two 


operating chairs, ground floor bungalow 
type, office. Beautiful livin quarters at- 
tached. Second floor is complete four room 
unit, may be rented. Located on corner of 
main thoroughfare of suburban Cincinnati. 
Practice Page well above $20,000.00. Will 
sell building, office and practice on very 
easy terms. $5,000.00 down, balance as rent. 
Address A.D.A. Box No. 34 


OHIO—Two chair office in Southwestern 

Ohio town of 80,000. Long established, 
owner retiring because of health. Premium 
location, Ritter equipment. Direct replies 
to: G. P. Fitzgerald, Sr.; D.D.S., 1st. National 
Bank Bldg., Springfield, Ohio. 


OHIO Practice and equipment for sale. 

Located in a beautiful and thriving college 
town of northern Ohio. A real opportunity 
for someone. Will sacrifice. Address A.D.A 
Box No. 69. 


OHIO—Two chair Cincinnati suburban office 

for sale. Low rent, equipment six years 
old, excellent location. Family reasons for 
selling. Address A.D.A. Box No. 83. 


LOCATIONS AVAILABLE 


CALIFORNIA—Five room bungalow 
office 

geles 

go. Present lessee called into service. 


dental 
in town twenty miles from Los An- 
Long established practice ready to 
Noth- 
ing to buy. One other dentist. Direct replies 
to: Mrs. H. . Crawford, 2348 Turnbull 
Canon Road, Puente, California. 


CALIFORNIA—Dental offices for rent in 

Ventura, California, in the center of the 
business district. Recently vacated by an 
established dentist now drafted. Direct re- 
plies to Dr. Emily Johnstone, 1319 Spazier 
Avenue, Glendale 1, California. 


FLORIDA—Dental office for rent, in fast 
growing city. Electrical wiring, plumbing 

fixtures, all installed. Rent 

month. For details, direct replies 

J. A. Howard, 309 S.E. 25th Ave., F< eat ‘Lau- 

derdale, Florida. 


MASSACHUSETTS—For 

furmished two-operating room dental 
suite, street floor with convenient parking 
area for patients. Units and cabinets for 
sale. Direct replies to: Dr. A. J. Ferris, 
Pittsfield, Massachusetts. 


lease. Completely 


MONTANA—Dentists badly needed. Office 

and living quarters are available; finest 
trout streams and hunting areas; many 
lakes; division point Great Northern Rail- 
road; friendly people, year round employ- 
ment; unexcelled opportunity for building 
practice to whatever financial figure de- 
sired; no competiiton, 110 miles to'Kalispell, 
140 miles to Spokane. Direct replies to: 


Sect'y Troy Business and Professional Men's 
Club, 


Troy, Montana. 


WASHINGTON—New 
modern dental clinic 
provided for, 


home _featurin a 

with all facilities 
in addition to complete sepa- 
rate living quarters, including large living 
room, dining room, kitchen, 3 bedrooms 
and tile bath, located in close in district af- 
fording easy parking. Your office rent will 
amortize your investment. Detail and pic- 
tures by writing. Direct replies to: Harold 
A. Allen Co., Realtors; 739 St. Helens Ave., 
Tacoma, Wash. 


OPPORTUNITIES AVAILABLE 


CALIFORNIA—Looking for a dental asso- 
ciate in Medical Dental Building. Two 

physicians now in building. Complete labora- 

tory and X-Ray. Town of 15,000 population 

with ideal opportunity for dentist. Direct 

replies to: Walter C. Engel, M.D., 128 East 
G" Street, Colton, California. 


CALIFORNIA—Dentist or Pedo- 

dontist wanted to share office building 
with Surgeon. Excellent location with won- 
derful opportunity. No dentist in immediate 
area and no Pedodontist in County. Ad- 
dress A.D.A. Box No. 72 


INDIANA—Wanted, out of state hygienist 

to take state board, about $150 weekly 
Direct replies to: Dr. R. M. Pownall, Ply- 
mouth, Indiana. 


MICHIGAN — Philanthropic foundation 

wants dentist under 40 years of age for 
public health work. Starting salary rate 
$4,500 per annum. Michigan licensure not 
required provided the individual is a gradu- 
ate of an accredited dental school and is 
licensed in another state. For detailed in- 
formers write Kenneth R. Gibson, D.D.s., 
M.S.P.H., Director Child Health Division, 
Children’s Fund of Michigan, 600 Frederick 
Street, Detroit 2, Michigan. 


NEW YORK—Anesthetist, competent assist- 

ant and X-ray technician for ethical Oral 
Surgeon's office. Long experienced. Address 
A.D.A. Box No. 73. 


NEW YORK—Dentist wanted with New 

York state license for Buffalo. New York 
office. Salary $100.00 a week. Address A.D.A. 
Box No. 74. 


NORTH CAROLINA—Associate wanted for 
well established Orthodontic practice 


‘fo. buying later on. Address 
. Box 8. 


OH10O—Capable general dentist under 40 
to take over my practice on a 75-25% 

basis. Practice should gross over $10,000.00 

yearly with unlimited possibilities for 
earnings. Address A.D.A. 
ox o. 


TEXAS—Wonderful opportunity for right 

man. Progressive town of 500, surround- 
ing trade territory, ranch and wheat farm- 

. Located in North Texas panhandle, four 
miles from Oklahoma. Share new clinic, well 
equipped, with .D. and Surgeon. Direct 
replies to: Mr. H. K. Andrich, Corresponding 
Secretary, Darrouzett, Texas. 


OPPORTUNITIES WANTED 


DENTIST — With’ excellent orthodontic 

background desires association, partner- 
ship or position leading to purchase, with 
ractitioner in New 
ddress A.D.A. Box 


orthodontist or general 
New Jersey. 
NO 
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DENTIST—General practitioner, age 29, 
available July ist, desires association 


with practitioner contemplating retirement 
in the near future or with busy practitioner 
or clinic requiring additional assistance. 
Address A.D.A. Box No. 75 


ORAL SURGEON—B:S., M.D., D.D.S., wishes 

to become associated with well established 
oral surgeon East or Southwest. Address 
A.D.A. Box No. 80. 


DENTIST—Experienced, would like to as- 

sociate with or purchase general prac- 
tice in Alabama. Also interested in associa- 
nag oral surgeon. Address A.D.A. Box 
No. 


DENTIST—Desires association, or other op- 

portunity to start practice. 1951 graduate, 
age 28, licensed in Ohio and California. Com- 
pleting year hospital oral gureery training, 
July 1952. Address A.D.A. Box No. 77 


ORAL SURGEON—1946 graduate, Navy vet- 

eran, now completing fourth year of post- 
graduate training in oral surgery, exodon- 
tia, and general anesthesia for dentistry at 
large university and hospital, desires asso- 
ciation with practicing oral surgeon, or lo- 
cation for individual practice. Will take 
necessary board examinations. Communi- 
eations confidential. Address A.D.A. Box No. 
78. 


DENTAL TECHNICIAN — Experienced, 
acrylics, casting, precision attachments, 
porcelain. Desires Aapematies with dentist 
or dental in New York City. 
necessary. Address A.D.A. 


EQUIPMENT FOR SALE 


FOR SALE—Recent model dental 

including two complete units and -ray. 
Direct replies to P. Box B, East “Wey- 
mouth 89, Massachusetts. 


MISCELLANEOUS 


WANTED TO BUY—New or used wall type 

X-ray machine. Preferable Weber made. 
Must be late model and in excellent condi- 
tion. Address A.D.A. Box No 


WANTED TO BUY—Old or_used dental 

books or journals. Leo L. Bruder, 1 De- 
Kalb Avenue, Dept. 21, Brooklyn, New York. 
Dealer in out-of- print dentistry. 


Burneice Larson, Director 
The Medical Bureau 
Palmolive Building 
Chicago, Illinois 


OPPORTUNITIES WANTED 


WANTED — for great 
group of well qualified Dentists. Among 
our candidates are those who have 
specialized in the various fields of Den- 
tistry and, also, men and women quali- 
fied for Teaching, Public Health Work 
and General Practice. Please outline 
| your requirements and credentials of 
qualified candidates will follow. All 
negotiations strictly confidential. 


OPPORTUNITIES AVAILABLE 


WANTED — Dentists qualified in the 
various Dental specialties and for 
Teaching, Public Health Work and 


General Practice. Opportunities in all 
parts of America including countries 
outside continental United States. All 
negotiations strictly confidential. Please 
send for our ANALYSIS FORM so that 
we may prepare an Individual Survey 
in your particular 
eld. 


$1.10. Refills only, $.70 


smooth, 20 ft. 


dispenser, $1.35. Refills only, $1.00 


Ask to see the NEW Anterior E-Z Matrix 


UNION BROACH CO., INC. 


THE BIG 


offer Savings with Convenience 


ARTICODENT—Super-sensitive, clear marking 
and thin, waxed only. Complete with dispenser, $1.35. Refil 
CELODENT—45-ft. roll of Plastic. For use with Plastic and Synthetic Fillin 
Strong and smooth texture. Thick ultra thin and Exultra thin. Complete wit 


paper. Red and blue, thick 
Is only, $.90. 

Materials. 
dispenser, 


MATRICODENT—Specially tempered stainless spring steel matrix metal, strong and 
long. Widths: 3/16, 1/4, 5/16, 3/8 inches. Extra thin, 


-002. Complete with 


Sold by Better Dealers Everywhere 
37 W. 20th St., New York 11, N.Y. 
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“Bibliography 
forwarded on 
request, 


ROWER 


“Stimulates odontoblastic 
regeneration and forms a 
new dentin barrier. 


ealways ready 


PULPDENT (Rower) is supplied 
in collapsible tubes, from which 
it may be expressed at will. 


«suitable consistency 


PULPDENT (Rower) is ready 
for use as expressed from the 
tube, requiring no further mix- 
ing or processing. 


*economical to use 
One tube of PULPDENT 


(Rower) delivers more than 5 
grams of paste, costs only $1.50. 
Order from your local dental 
supply house. 


ROWER DENTAL MFG. corP. 


BOSTON 16, MASS. U. 


Pat, PENDING 
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VITY LINT 


On the job! 


Our volunteer speakers are saving 
thousands of lives today . . . in facto- 
ries and business offices . . . at neigh- 
borhood and civic centers . . . at social, 


fraternal and service group meetings 
all over this land . . . by showing 
people what they can do to protect 
themselves and their families against 
death from cancer. 


In laboratories and hospitals, from 
coast to coast, our volunteer dollars 
are supporting hundreds of research 


and clinical projects that will save 
countless more lives tomorrow. 


To find out what you yourself can do 
about cancer, or if you want us to 
arrange a special educational pro- 
gram for your neighbors, fellow- 
workers or friends, just telephone the 
American Cancer Society office near- 
est you or address your letter to 
“Cancer” in care of your local Post 
Office. One of our volunteer or staff 
workers will be on the job to help you. 


American Cancer Society 


are 
you 


Giving us advance notice will keep the 
Journal coming to you without interrup- | 
tion. Here’s a handy form to use: 
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MAGIC 


“> we can turn your old 
e wic-+ intoa 
better, bright, stream- 
lined Ue 


Mail to American Dental Association, 222 E. 
Superior St., Chicago 11, Illinois. 


EXCLUSIVELY 


specialized service 
assures “know-how” 


— while you are on 
your vacation! 


... Have us modernize your old model 
Wig-l-bug. We check and clean thor- 
oughly, replace the mechanical timer 
with a new electric timer, remount the 
mechanism in a beautiful, new stream- 
lined bakelite housing. Costs only $22.50 
F.O.B. Factory. Job takes about 2 weeks. 
Most dentists just don’t want to prac- 
tice without their dependable Wig-l- 
bug — that’s why we suggest you ship 
your Wig-l-bug before your 1952 vaca- 
tion. But please don't ship it between 
July 14 and August 2 as we will be. va- 
cationing ourselves. 


... Don't do without your 
Wig-l-bug! Send it to us 
while you're enjoying your 
vacation—and we'll mod- 
ernize it while you're away! 


CRESCENT DENTAL MFG. CO. 
1839 S. Pulaski Road 
Chicago 23, Illinois 
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Lieutenant 
Stanley T. Adams 
\ledal of Honor 


> 


Oe BITING-COLD FEBRUARY NIGHT, Lieu- 
tenant Adams was on a bitterly contested 
hill rear Sesim-ni, Korea. Out of the dark 
earth the silhouettes of some 150 Communist 
froops rose up 
against the sky- 
line. Ordering 
fixed bayonets, 
the lieutenant, 
with only 13 
men, leaped up 
and charged furiously against the overwhelm- 


ing odds. He was knocked down by a bullet. 
At least three hand grenades actually 
bounced off his body before exploding near- 
by. But when Adams and his squad were 
through, there were only 50 Communists left 
on the hill—and they were dead. 


“Nobody likes to kill,” says Stanley Adams. 
“Nobody likes war. But today the surest way 


to invite a war is to be weak. You and I know 
that twice in the last ten years Americans 
have let their guard down. And the Philippine 
and Korean graveyards are filled with men 
who paid the price for it. 

“Please don’t make that tragic mistake 
again. Remember that in the world today, 
peace is only for the strong. Help make your 
country and your armed services stronger still 

by buying more ... and more... and more 
U.S. Defense Bonds. Put your bond-power be- 
hind our fire-power, now—and together we'll 
keep America at peace!” 

* 

Remember that when you’re buying bonds for national 
defense, you're also building a personal reserve of cash 
savings. Remember, too, that if you don’t save regularly, 
you generally don’t save at all. Money you take home 
usually is money spent. So sign up today in the Payroll 
Savings Plan where you work, or the Bond-A-Month 
Plan where you bank. For your country’s security, and 
your own, buy United States Defense Bonds now! 


Peace is for the strong... Buy U S. Defense Bonds now! 


The U.S, Government does not pay for thia advertisement. It ig donated by this publication 


in cooperation with the Advertising Council and the Magazine Publishers of America. 
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for oral lesions due to 


vitamin B and C deficiencies 


Vitetrin 


Basic Formula Vitamin Tablets Squibb 


Vitetrin (formerly Basic Formula Vitamin Tablets 
Squibb) supplies therapeutic doses of four critical 
water-soluble vitamins essential for correction of oral 
lesions caused by B and C deficiencies. Vitetrin is 
a clinically proved formula as described and used by 
Jolliffe and Spies. (Thiamine content raised to 10 img.) 


Each Vitetrin Tablet supplies: 


Thiamine Mononitrate .. . - 10mg. 
AscorbicAcid . se Mmm 


Dosage: 1 or 2 tabiets daily. 
Supply: Bottles of 30, 100 and 250. 


VITETRIN’ IS A TRADEMARK OF EC. R. SQUIBB @ SONS 
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GRAVOIS AVE 


THE JEFFERSON 
(UINDBERGH TROPHIES 


SPORTSMANS PARK 
ond Notona! 
Leogve Port 


ST. LOUIS HOTELS 


Hotel Single Double+ 
American $3.50- 6.00 $4.50- 7.50 
Baltimore 3.50- 5.00 §.50- 7.50 
Broadview 3.50-— 5.00 6.00- 8.00 

Chase 5.00- 9.00 8.00-12.00 
Claridge 3.50- 6.00 5.50: 
Congress 5.00- 6.00 6.50 
DeSoto 4.00— 6.00 6.00 
Fairgrounds 3.50- 6.00 5.75 
Fairmont 4.00 5.00 
Forest Park 4.00- 6.50 6.00 
Gatesworth 5.00- 6.00 6.50. 
George Washington 3.00- 3.50 4.50 
Jefferson 4.50- 8.50 7.50 
Kings Way 3.00- 4.50 4.50. 
Lennox 4.00- 7.00 5.50 
Majestic 3.00- 4.50 5.00 
Mark Twain 4.00- 6.50 6.25 
Mayfair 4.00- 7.00 5.50 
Melbourne 4.00- 8.00 6.00 
Park Plaza 7.00-11.00 10.00- 
Roosevelt 4.00- 5.75 5.75- 
Sheraton 4.00— 8.85 6.75 
Statler 4.00- 7.00 6.50 
Warwick 2.75- 3.50 
York 3.50- 5.00 


* Rates for suites can be obtained from hotel accepting reservation. 
** Suites not available 
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Hotel Reservation 
Application . sans serie 


American Dental Association 
September 8-11, 1952 
St. Louis, Missouri 


» A.D. A. HOUSING BUREAU 


911 Locust Street, Room 406, St. Louis 1, Missouri 


INSTRUCTIONS: 
Reservations for hotel accommodations may be secured by completing this application and 
mailing it to: A.D.A. Housing Bureau, 911 Locust Street, Room 406, St. Louis 1, Missouri. 


Be sure to indicate your arrival time in St. Louis. Reservations will be held only until 6 p.m. 
of the day you indicate when you will arrive in St. Louis. Failure to notify the hotel of any last 
minute change in your arrival time may result in cancellation of the reservation. 


Names of all persons who intend to occupy the accommodations must be listed on the 
application. 


List four choices of hotels. 
Confirmation will be sent indicating which hotel has accepted the reservation. 


Write the A.D.A. Housing Bureau in St. Louis if you wish to cancel the reservation or make 
any change in your reservation and NOT the hotel to which you were assigned. 


Please print o1 type ADA 


Applicant: 
Name 


(Street address (City) (Zone) (State) 
a.m. 
Arrival in St. Louis _p.m. Leaving __ 


Accommodations: 
Hotel 
First choice (Third choice) 


Hotel 
Second choice (Fourth choice) 


Single occupancy, rate to range from $___ _ per day 


Double occupancy, double bed, rate to range from $ to$ per day.) > names must 


[-] Double occupancy, twin beds, rate to range from $ to$ per day { delisted below 


Suite of TOOMS, including parlor, rate to range from $ to$ per day. 


Occupants: (use an extra page for listing additional names if necessary) 


Room will be occupied by: 


(Name) (Address) (City) (State) 
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CREAM- 


anourishind food 


and so to eat 


No loss of nutrients observed 


Just how available are the nutrients of ice 
cream ... and how readily can they be 
used by the human body? 

Chemical analyses have shown ice 
cream to be high in nutritive value!... 

now research shows that 
certain nutrients in this 
favorite dairy food are 
more readily available to 
the body than ate those 
of many other foods.” 

A controlled diet, demonstrated to have 
high digestibility was fed to a group of 
healthy young women. After a prelim- 
inary observation period, certain foods 
were introduced into this basic diet in 
amounts in line with ordinary eating 
practices. Not all of these foods were well 
digested — failure to absorb all of the avail- 
able nutrients resulted in some loss of 
calories, proteins and fat to the body. No 
such loss of nutrients was observed when ice 
cream was the added food. 


The suggestion has 
been made that the nu- 
tritive value of certain 
foods may be over-esti- 
mated if the foods are 
judged solely on the basis 
of composition, with no consideration of 
digestibility. This is not true of ice cream 
which, by either criterion, ranks high 
among foods of nutritional importance. 


1. Dahlberg, A. C. and Loosli, J. K. Nutritive value 
of commercial ice cream. J. Am. Diet. Assn. 24:20 
(Jan.) 1948. 

2. Everson, G., Pearson, E., and Matteson, R. Bio- 
logical availability of certain foods as sources of 
riboflavin. J. Nutrition 46:45 (Jan.) 1952. 


(<i o The presence of this seal indicates that 
all statements in this advertise- 
". ment have been found acceptable by the 

Council on Foods and Nutrition of the 

“esau; American Medical Association. 


io DAIRY COUNCIL 


111. N. Canal Street, Chicago 6, Illinois 


Since 1915 .. . the National Dairy Council, a non-profit 
organization, has been devoted to nutrition research and 
education to extend the use of dairy products. 


YOU CAN BANK ON 


THE ‘‘PRECISION‘/ 
WHEN YOU ORDER A 
PRECISION REMOVABLE 


Why risk disappointment in the fit of a cast removable, 
when it costs you no more to be certain? 


You'll learn to take precision fit for granted after you 
have inserted your first few RepLicast removables. That's 
because each step in the Dresch-developed Repiicast technic ; 
is carried out with testing-laboratory precision: the “variables” 3 
inherent in traditional casting procedures are eliminated. Yet 
this very fact makes for greater efficiency in production, so 


the cost to you is no greater—in fact, may be even less. 


Decide now to enhance the scope and prestige of your 


partial-denture service by the regular 


use of these superbly-fitting remov- 


ables. Mail the coupon or write for 


price-list and full particulars now. 


The Dresch Laboratories Company 
1009 Jackson Street—Toledo 1, Ohio 


Tell me more about ‘Rep.icast’ precision removables. 


Dr 
Street Address 


City —Zone— State. 
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Wires postoperative pain and nervousness combine to cause hours 


of sleepless discomfort, specify the effective relief of NEMBUTAL 
and Aspirin capsules. Here, in a single capsule, two well-known 
1 


drugs work together: The 30 mg. ('2 gr.) of short-acting NEMBUTAI 


provides enough sedation to overcome restlessness, while the 0.3 
Gm. (5 grs.) of aspirin is usually effective in controiling the pain 
which so frequently follows extraction or instrumentation. With 

short-acting NEMBUTAL, onset of action is rapid and duration of effect 
brief. Even when more than one capsule is needed, there is little 
likelihood of cumulative effect, since the drug is rapidly and com- 
pletely destroyed in the body. NemBurat and 


\sPIRIN capsules are available in bottles of 100 and 500. 


for 


Nembutal & Aspirin 
(PENTOBARBITAL AND, ASPIRIN, ABBOTT) 50-mg. (%-9".) 


NemBurat Sodium 
Capsule 


Unusually 
Close 
Chemical 


Tolerances 


P. N. CONDIT 


Armed Services, to make applications of Ammoniacal Silver 
Nitrate colored blue, send for information. 


There are thousands of dentists 
who are confirmed optimists on 
the value of Ammoniacal Silver 
Nitrate in dental health. Am- 
moniacal Silver Nitrate has been 
the cornerstone of success for 
many dentists. They use it for 
what they get out of it. 


You can now operate by Color. 


4 mode clogies 


BOSTON 17, MASS. U.S.A. 


SOLID 

BRONZE 
NAME 
SIGNS 


3” x 12” — $10.80 
4” x 14” — $16.80 
5” x 16” — $24.00 
6” x 18” — $32.40 


COLLECT 
LAUER METAL SHOP 


Cast, raised letters, drilled, with screws 


Other sizes 30c per square inch. Signs with wording on both sides 45¢ per. square inch. 


CHINESE PROVERB 


“One picture is worth more 
than ten thousand words.” 

. If true, then Columbia 
Dentoforms speak volumes. 


If you do not have our Catalog No. 33, 
write for your copy today. 
COLUMBIA DENTOFORM CORPORATION 
“The House of A Thousand Models” 
Also Headquarters for Brown Precision Attachments 
131 East 23rd Street New York 10 


SCHERR- 


3” x 14” — $12.60 3” x 16” — $14.40 
4” x 16” — $19.20 4” x 18” — $21.60 
5” x 18” — $27.00 5” x 20” — $30.00 
6” x 20” — $36.00 6” x 25” — $45.00 


PLEASE SEND CHECK WITH ORDER 
1516 E. Baltimore Street * Baltimore 31, Md. 
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WHAT ELSE IS THERE THAT GIVES AS GOOD RESULTS? 

High Purity 

| 
| 


DAREDEVIL DAVEY 
CONQUERS SPACE 


Now youngsters will doubly admire the new and even more 
exciting adventures of Daredevil Davey as he tells of his 
thrilling exploits into space while he describes in wondrous 
story form, the advantages of dental health. Once again 
Davey’s dentist is right on hand between trips to help 
point out the important health messages given throughout 
the book. 


Doctors, keep those young minds excitingly occupied 
while they are in your reception room. Parents and 
teachers as well as the children themselves, will appreciate 
copies, and you'll want several for your reception room. 
A free copy will be sent on request. 


use this order blank 


Order Department, AMERICAN DENTAL ASSOCIATION 
222 East Superior Street, Chicago 11, Illinois 


Check the order you wish to place for G-14, DAREDEVIL DAVEY 
CONQUERS SPACE booklets: 


25 Copies $ 2.85 
_| 50 Copies $ 5.15 
| 100 Copies $ 8.85 
Please send remittance with order 
name 
address 
city zone state 


please 
type 


or 


print 


A-40 
tH 


Pr 
4 
q 
=. 


ee 


announcing 


4 
a low-temperature-curing 4 
; Porcelite Eliminates Dimensional Changes Caused by Processing, 
3 Produces Strong, Amazingly Accurate, Perfectly Fitting Dentures! © 


High temperature 


curing ordinary acrylic curing with ordinary 


acrylics Causes 


Ordinary acrylic dentures Above 140° F., all stone ‘ d h 
must be processed models expand. dimensional change and 
at temperatures loose fitting dentures — 


considerably i all your pains-taking 

above 140° F. fe ~ | professional skill 

Cr thwarted by an 
“=~ uncontrollable 


chemical reaction! 


curing d-p porcelite 


PORCELITE dentures 7 2 Below 140° F., with 
are correctly PORCELITE, models 
processed at temperatures DO NOT expand 
below 140° F 


Low temperature curing with PORCELITE 
eliminates dimensional change and 
loose fitting dentures — your professional 
skill is rewarded by strong, completely 
accurate, perfectly fitting dentures! 


dental 
perfection co. 


Order from your 
Dental Dealer NOW! 


543 West Arden Ave., Glendale 3, California 
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DIVISION OF HAMILTON 


5 
4 
= 
And 
4 
| 
The Amenican Calinet Company 


e Congress 
h 


invitatio 
which will occupy t 
We shall also be pleas gements for you to 
visit one of the Group's engi _ situated neat London, 
to see at first hand the care, craftsmanship, and organization that 
insure the quality of all “Ama d Dental” products. 

The services of the Professional and Technical Division — 
located at 12 Swallow Street, Piccadilly — will be at your disposal 
during your visit to the Congress- 

GRESS 


NAL DENTAL CON 
al Hall, London 
July 19th-26th, 1952 


ONE OF THE A Londt Co: ULL 
MALGAMATE 
27-131 Coit Street L GROUP OF COMPANIES 
Irvington 11, N 
N.S. 


11TH INTERNATIO 
Royal Festiv 
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you ARE attending of the Federation Dentaire : 
E : Internationale which id in Royal Festival Hall, @ 
: m =©London, England, in July of this year, We extend to you 4 cordial & 
Amalgamated Dental Group’s exhibit — 


ARE YOU USING 
THE WORLD'S 
FINEST 

ALLOY... 


tie 


ORDER THIS 

% NEW TRIAL 11-OUNCE 

DISPENSER COMBINATION 

i The extra “Bonus 


Ounce” is for trial. 


: i d if not 

ARISTALOY amalgam, fillings stay bright and clean 
turn to your deater in the mouth—definitely sealing cavities, because 
for full credit. of the great density and the special shape and size 


of selected Aristaloy particles. 

Our newest Individual Bottles Dispenser fits direct- 
ly into capsules of mechanical amalgamators. It is 
very easy to use and will save much of your 
time and money. 

A few minutes of conscientious study of 
the directions and several trial “spills” are 
a worthwhile exchange for a lifetime of 
uniform mixes of the exact size and con- 
sistency you desire. 


BAKER & CO., INC. 850 Passaic Ave. East, Newark, N. J. 
The world’s largest refiners and workers of precious metals . 7 
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\ \\ Pracision Potton Purduce 
Phocision 9 


assures per ‘fect fit 


hoe tor co 
sharper margins, faster seating 
y method for precision patterns is simple, posi- 
owder and Liquid, you quickly build up pattern 
ister bite, remove pattern, tack on wax sprue, 


The new Du 
tive! Using Dura 
with brush method, 
and cast in usual ma 


No more worry about 
breaking while taking bit 


no lost margins. 


DuraLay burns out complete) 
You get a smooth, accurate petit 
every time. You save chair time, 
and the annoyance of seating faulty 
inlays, three-quarter or full crowns. 

DuraLay is economical, 
package is sufficient for approxi- 
mately 200 patterns. 


Duralay is guaranteed 


Use DuraLay on several patterns— 


if results do not fulfill your every 
expectation, return remainder for 
full credit. * 
. 4 
Combination Kit $8.50 
Includes Powde;, Liquid Deposit in j 
Dropper, Lubricant, Three 
Brushes, Two Dappen Dishes Repeat vit ( Gr 
i 
Powder and Liquid $6.50 preparation a 
ss 


Order Duralay From Your Dealer 
Remove pattern 
( for casting. 


NOTE: Duralay may also be spotulated 
on slab, or mixed in jor, and packed 


into the preparation in poste form. 
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i Pandling delicate wax forms. No hazard of 
: aN o distortion when drawing from tooth, 
: 
| 
DENTAL MFG. CO. 


of CDX superiority 


Yes, with a CDX you get clear, precise radio- 
graphic detail ... you complete your diagnosis 
while your patient is in your chair. 

When considering the purchase of an x-ray 
unit, investigate the CDX and its principle 
of complete oil immersion. This CDX inno- 
vation permits smaller head size for easy ma- 
neuverability, efficient cooling, longer life. 
See your dealer or write X-Ray Department, 
General Electric Company, Milwaukee 14, 
Wisconsin. Room JJ6 


GENERAL @@ ELECTRIC 
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mesists stain, especially lipstick 


ph 6-7 


Its 10 tooth colors and 4 modifying colors are 
the same as those of Filling Porcelain 
Improved. If you use this, your color 
matching technique is unchanged. 


Free Technique booklet on request oneal 
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| WHEN A RESINOUS FILLING RIAL 15 INDICA 
ie Sexton idapied 
for the asl Resists abresion 
nom 


TEXTON [[¢ PACKAGE 


10 tooth colors 

4 modifying colors 
2 bottles of liquid 
| powder measure 


| request card for a free color guide 
| plastic dispensing tray 


TEXTON PACKAGE 


6 popular tooth colors 
2 bottles of liquid 


| request card free color matching guide 
| powder measure 


TEXTON PACKAGE 


3 popular tooth colors 
| bottle of liquid 
| powder measure 


PRICE 10, 50 


For Sale by Your Local Dealer 


DENTAL MFC.CO. 


211 S. 12th Street, Philadelphia 5, Penna. 
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How to Get 


COMPLETE STERILIZATION 


in LESS TIME than Simple Boiling 


Bacteriologists and other authori- 
ties agree 

1) That boiling merely sani- 
tizes, or makes objects sanitary. 
2) That only autoclaving. by 
utilizing steam under pressure, 
actually sterilizes, or completely 
destroys every form of life, harm- 
ful or innocuous. 


And now that safe autoclaving, 
by means of the Pelton FL-2, can 
be accomplished in less time than 
simple sanitization by boiling 


SEE the 
PELTON FL-2 


The FL-2 generates and then 
stores steam under pressure 
in its outer chamber ready 
for instant use. That means 
fast sterilizing. In all-day 
operation, current is off two- 
thirds of time. That means 
economy. One quart of water 
lasts one to several days with- 
out replenishing. Inner cham- 
ber is 6” x 12”. Automatic 
controls, sturdy construction, 
lustrous chrome finish. 


water, why should any private 
office risk the danger of serious 
cross-infection from spore-bear- 
ing bacteria? 

In addition, FL-2 autoclaving 
assures safe sterilization of ab- 
sorbent materials, dressings and 


solutions. Needles, too, can be 
removed from the autoclave com- 
pletely sterilized and_ perfectly 
dry. inside and out. Delicate in- 
struments stay sharper, last 
longer, when autoclaved. 


Ask your dealer about the FL-2, or write for literature 


PELTON 


THE PELTON & CRANE CO., DETROIT 2, MICHIGAN 


| 
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EVERY TIME..IN LESS TIME 


wih GRAY INVESTMENT 
and R&R INVESTMENT PROPORTIONER 


@ As every user knows, in the simplicity of its mixin 
and investing technic, and its ability to stand rapi 
burn-out, Gray Investment saves precious time in Cast- 
ing. If the mix is accurate, the casting will be accurate, 
and free from surface or subsurface pits. And now the 
attainment of exactly the correct powder-water mix for 
any type of small cast gold restoration is made quick 
and easy by the simple, inexpensive Investment Pro- 
portioner shown in the foreground below. By its use, 
the casting procedure is further simplified, and pre- 
cision results more positively assured. 


THE RANSOM & RANDOLPH COMPANY 
TOLEDO 


3g 
A 
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Please send complimentary professional samples. 


YUNCIL om DENTAL 
THERAPEUTICS : Dr 
MERICAN 
ENTAL 
SSOCIATION 


PLEASE PRINT 


Address 


City Zone. State 
22-F 
COREGA CHEMICAL CO. « 76 MILL ROAD + JERSEY CITY 2, WJ. 


Il, by easing the difficult 

4 


FLECK’S CEMENT 


e 
TRU-RIDGE IMPRESSION PASTE ORADENT TOPICAL ANESTHETIC 


e 
TAGGART’S (BLUE) 
INLAY CASTING WAX 


FLEXO AND CONICAL NEEDLES LOW HEAT COMPOUND 
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At 


any age 


The 

Heart 

of 

Your Smile 
Is 

Your Teeth 


Kansas Crry, Mo.Tiarth 195 No, 180_ 


A superior plan for buy- 


ADA Dentist $150” 


One Hundred and Fifty pours 


ing your patients’ time- 
payment notes for den- 
tal care. 


TRADE MARK 


922 Walnut Street Kansas City 6, Missouri 
For complete information without obligation mail this coupon TODAY! 


Reserve Plan, Inc. 
Suites 318-22, 922 Walnut Street, Kansas City 6, Mo. 


Please send me your literature containing information on your plan for buying 
monthly payment notes, given for dental care. 


NAME .... 


ADDRESS 
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ACTS TWICE AS FAST ingestion 
AS ASPIRIN 


The antacids in Bufferin speed its 
pain-relieving ingredients through the 
stomach and into the blood stream. 
Actual chemical determinations show 
that within ten minutes after Bufferin 
is ingested blood salicylate levels are 
higher than those attained by aspirin 
in twice this time.' 


DOES MOT UPSET antacid ingrotionts provect 


the stomach against aspirin irritation. 
THE STOMACH This has been clinically demonstrated 
on hundreds of patients. 


in usual doses 

In a series of 238 cases, 22 had a his- 

tory of gastric distress due to aspirin 

but only one reported any distress 

after taking 2 Bufferin tablets (equiv- 
se alent to 10 grains of aspirin).* 


in large doses 

In a recent study group, 1006 patients 
received, over a 24 hour period, 12 
Bufferin tablets (equivalent to 60 
grains of aspirin). Although 72 had 
a history of being sensitive to aspirin, 
= i only 18 reported any gastric side- 


effect with Bufferin.* 


Woo Effect of Buffering Agents on Absorption of Acetylsalicylic Acid. 
ANTACID aNALGES'“ i J. Am. Pharm. Assoc., Sc. Ed, 39:21, Jan. 1950 
: 2. Gastric Tolerance for Aspirin and Buffered Aspirin. Ind. Med. 
20:480, Oct. 1951 


INDICATIONS: Simple headaches, neuralgias, dysmenorrhea, muscular 
aches and pains, discomfort of colds and minor injuries. Particularly 
useful when gastric hyperacidity is a complication. Useful for relieving 
pain in the treatment of arthritis. Helpful for toothaches and pain 
following tooth extraction. 


EACH BUFFERIN TABLET contains 5 grains of acetylsalicylic acid, ——— 
with optimum amounts of the antacids aluminum glycinate and 
} sium carbonate. 


AVAILABLE in vials of 12 and 36 tablets BUFFERIN is a trade-mark of the Bristol-Myers Company. 
pty tles of 100. Tablets scored for - Bristol-Myers Co., 19 West 50 St., New York 20, N. Y. 


: 
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It’s a new 


HYORO-COLLOIDAL 
ALGINATE 


READY-MIXED 
NO WATER @ NO PLASTER BOWL @ NO HEAT 


GREATER ACCURACY. Pre-mixed at factory. Completely homo- 
geneous. No problems of “local water chemistry” or 
water temperature. 

EASE and SIMPLICITY. Ready-mix package means no plaster 


bowl or spatula to clean. Work direct from package 
and throw it away, as shown below. 


corner, USE and throw away. 


COSTS NO MORE. Call your dealer for a dozen. You'll like 
LS-2 better than any you've ever used. Money back 
guarantee. 


LEE SMITH MFG. CO. CHICAGO 10, iL. 


IMPRESSION | 
SN MIX ea by kne iaing pc ka e. 


Why more and more dentists 
are now using 


PONT FILM 


® Du Pont Dental X-Ray Film is supplied in ‘‘Pull- 
A-Tab” Packets—an exclusive feature. Green 
tab clearly identifies tongue side of film. Tab 
flips packet open in one motion, and film is in- 
stantly ready for development. Saves time. 


® Dimple-dot on film assures accurate identifica- 
tion . . . indicates tongue side of film. 


® Optimum speed of Du Pont Dental X-Ray 
Film reduces tube wear, lessens patient dosage, 
cuts down chances of blurred image. 


= 


® Wide exposure latitude . . . less affected by 
slight under- and over-exposure. 


®@ Sharp detail and high contrast of Du Pont 
Dental X-Ray Film produce diagnostic radio- 
graphs of exceptional brilliance and clarity. 


® Uniform fine quality of film emulsion gives 
clear and readable results every time. 


® Blue safety base of film facilitates 
quick, accurate diagnoses. 


* 


TRY THIS FINE FILM. Handy packages of 24 
and 144, single- or double-coated, available 
through authorized dental supply dealers 
everywhere. E. I. du Pont de Nemours & 
Co. (Inc.), Photo Products Department D2, 
Wilmington 98, Delaware. 
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two ww than ome... 


Such a simple “rule of thumb” in regard to x-ray equipment 
has proved highly advantageous for an increasing number of 
dentists. More and more dentists with multiple operating rooms 
have discovered that a Ritter DUAL-X in each room 
makes their practice easier , . . speeds patient examinations. 
More patients are handled with greater efficiency. These dentists 
have found, too, that each additional Ritter DUAL-X x-ray 
has proved to be a wise and profitable investment. 

Be sure you are equipped to offer the best 
in dental radiography. Ask your Ritter dealer 
for a Ritter DUAL-X demonstration today. 


BETTER DENTAL RADIOGRAPHY WITH 
THE NEW RITTER Qual-X 
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Partic 


ODERN Fixed Partial Dentures and Stationary Bridges ’ 
require an exceptionally hard, strong gold to with- 
my stand the loads imposed and protect the abutment teeth 
from traumatic stresses. The same superb physical prop- 
erties which made Jelenko No. 7 the outstanding partial 
denture gold, now make it the choice of discriminating 
dentists for fixed partials, stationary bridges and their 
abutments. For long span restorations, Jelenko No. 7 is 
a 


J. F Jelenko & Co., Inc. 


136 West 52nd Stréet - New York 19, U.S.A. 


| 
For Fixed il Dentures | 
ea and Stationary Bric 
> AST GOLD 
4 
- 
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THERMOTROL 


KADON FILLINGS 


FASTER SETTING IN THE CAVITY 


pate 


HARDER SURFACE 


NOW! the KADON 


WHATEVER MANIPULATIVE TECHNIC YOU PREFER... NON-PRESSURE, CONVENTIONAL or INLAY... 


Kadon brings you the widest range 
of lifelike colors for quick, efficient 


completed 
efficiently 


for long service 
with the 
brush on technic 


In resin filling materials, heat of polymerization 
is the major index of pro mpt, efficient hardening. 
The heat rise of KADON is the highest among 
all resins. KADON fillings, built with succes- 
sive layers applied with the “‘brush on’’ technic, 
set faster. The dentist completes the restoration 
more quickly. Chair time is reduced. 


Thanks to the exceptional speed of polymeriza- 
tion in Kadon, the surface of the filling is 
harder . . . less susceptible to damage . . . when 
the patient leaves the office. And the unique par- 
ticle structure of Kadon powder, with irregular 
shapes and sizes that allow deeper penetration 
of liquid, results in a truly homogeneous filling. 


APPLICATION KIT 


Truly professional instruments for use with the 
“Brush On’”’ technic. The flint glass dispensing 
tray has three “‘dimples” . . . one for liquid, two 
for powder. Six detachable brushes (3 medium, 
3 small). Two aluminum brush handles. 


THE RESTORATIVE RESIN OF CHOICE 1S 


La 
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ACCIDENT e HOSPITAL e SICKNESS 


INSURANCE 


For Physicians, Surgeons, Dentists Exclusively 


PHYSICIANS 
SURGEONS 


PREMIUMS BENEFITS 


BENEFITS 


Single Double Triple Quadruple 
0 days in Hospital........ 5.00 per day 10.00 per day 15.00 per day 20.00 per day 
0 days of Nurse at Home... , 00 per day 10.00 per day 15.00 per day 20.00 per day 
Laboratory Fees in Hospital. : 5.00 10.00 15.00 20.00 
Operating Room in Hospital. 10.00 20.00 30.00 40.00 
Anesthetic in Hospital. . 10.00 20.00 30.00 40.00 
X-Ray in Hospital......... 10.00 20.00 30.00 40.00 
Medicines in Hospital......... es oe 10.00 20.00 30.00 40.00 
Ambulance to or from Hospital. “3 10.00 20.00 30.00 40.00 
COSTS (Quarterly) 

Adult . ‘ 2.50 5.00 7.50 10.00 
Child to. age 1.50 3.00 4.50 6.00 


$5,000 accidental death $8.00 $15,000 gccidental death Quarterly $24.00 
a 


$25 weekly i i an $75 weekly Y: 
$10,000 accidental death $16.00 $20,000 accidental death Quarterly $32.00 
$50 weekly ind: ident * $100 weekly indemnity, accident and sickness 


COST HAS NEVER EXCEE :DED . AMOUNTS SHOWN 


$4,000,000.00 PHYSICIANS CASUALTY ASSOCIATION $18,700,000.00 
INVESTED ASSETS PHYSICIANS HEALTH ASSOCIATION PAID FOR CLAIMS 


: 50 years under the same management 
400 First National Bank Building Omaha 2, Nebraska 


$200,000.00 deposited with State of Nebraska for protection of our members 


DENTISTS EVERYWHERE 
ARE ENTHUSIASTIC OVER 


THE RADIOSURG 
Indicated in the NEW Science of MOUTH RECONSTRUCTION TECHNIQUES 


INDISPENSABLE AS AN AID IN 


@ CROWN AND BRIDGE TECHNIQUES 
@ HYDROCOLLOID TECHNIQUES 
@ GINGIVOPLASTY 
@ PERIODONTIA TECHNIQUES 
© PROSTHETIC TECHNIQUES 
@ RESTORATIVE TECHNIQUES 
@ ORAL SURGERY 
AND 
FOR MANY OTHER APPROACHES DESIGNED 
TO FACILITATE YOUR PRACTICE. Write for de- 
tailed description and AUTHORITATIVE REPRINTS 
OF TECHNIQUES. 
(Other Models Available in 
Verlous Price Ranges) MODEL R-1 RADIOSURG 


COLES CORPORATION 


formerly ELECTRONIC SURGICAL EQUIPMENT CO., INC. 
3212 Market Street j PHILADELPHIA 4, PA., U.S.A. 


ALL MODELS ON DEMONSTRATION AT A.D.A. MEETINGS 
(Accepted by Council of Physical Medicine, A.M.A.) 


A 
= 
= { — 


look at this record... 4 


in 4 years successful oral use- #@ 


@ Not one instance of exces- 
sive wear 


@ Not one instance of crazing 
or erosion 


@ Guaranteed by printed 
warrantee uit: ell 


plastic 
teeth 


No other plastic tooth 
in the world can match 
this record. 


TOOTH CORPORATION 
Cambridge 39, Mass. 


"Leaders in Progress in 
Porcelain and Plastic Teeth’’ 
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The novice bicycle rider may be 
“riding for a fall” unless he uses the 
handle bars. And the novice denture 
wearer often finds it wise also to use 
every facility available to enable 
him to increase his expertness in 
manipulating the new denture. 
The soft, resilient cushion pro- 
vided by Wernet’s Powder reduces 
discomfort . . . improves retention 
and stability...helps eliminate 


awkwardness... builds up self- 
confidence. In cases of structural 
abnormalities Wernet’s Powder 
helps compensate for the anatomi- 
cal difficulties and promotes greater 
usefulness of the denture and greater 
comfort. Such patients appreciate 
both the dentist’s skill in designing 
a perfectly fitting denture and his 
recommendation of Wernet’s 


Powder to minimize their handicaps. 


WERNET DENTAL MFG. CO., INC., JERSEY CITY 2, N. J. 


Gocceda the Mautery of the Denture 


— 


A-64 | 
: 2 } 


A-65 


WERNET DENTAL LORE 


Penny-wise and pound-foolish: Because less than a 
million dollars is expended in the entire nation for den- 
tal research, this Army Medical Research Board points 
out that poor dental health (avoidable under an ade- 
quate preventive program) is costing the military forces 
alone over eight million a year! 

Although childhood teething has long been blamed 
for causing concurrent rash, cough, diarrhea and fever, 
modern authorities say “it ain’t so”— it’s just a time- 
sanctioned empiric belief. 

History has few instances of more supreme irony 
than the case of Dr. C. Edmund Kells, who established the 
first dental X-ray clinic only one year after Roentgen’s 
notable discovery...and ultimately died from the effect 
of the rays. 


Dr. John Baker, dental practitioner in Boston, was 
apparently quite a patriot-dentist. Not only was he one 
of Washington's seven dentists ...not only did he teach 
Paul Revere the art of dentistry... but his 1767 notice 
of setting up practice carried the first American refer- 
ence to gold fillings. 


About the time of the Civil War, John N. Farrar 
began collecting orthodontic records, which culminated 
in the 1888 publication of his “Treatise on the Irregu- 
larities of the Teeth and Their Correction”— first out- 
standing American book devoted entirely to the subject. 

Gabriello Fallopio —an Italian anatomist and stu- 
dent of Vesalius — may perhaps be best known for his 
early description of the “Fallopian tubes”. However, it 
was he who first gave an accurate report of the develop- 
mental anatomy of the teeth, in his famous “Observatio 
es Anatomicae,” published in Venice in 1563. 

Wernet's Powder, the denture adhesive so helpful 
: ‘ 7 for the reassurance of the novice denture wearer, is made 
from high-quality, imported karaya gum carefully proc- 
essed to surpass all N.E requirements for appearance, 
purity, solubility, and swelling properties. 


FREE PROFESSIONAL SAMPLES 


WERNET DENTAL MFG. CO., INC., Jersey City 2, N. J. 
Please send me professional samples of Wernet’s Powder. 
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American Dental 
Association 


93rd Annual Session 
| St. Louis, Mo. 
September 8, 9,10 & 11 


Planned for you is everything from table to television 
clinics, educational and commercial exhibits, 
scientific essays and an extensive entertainment 
program. There will be an evening on the Mississippi 
in the spacious S.$. Admiral—largest and finest of 
the river steamers. Meet in St. Louis... and bring 


the family for a memorable experience. 


~Make Your 


Reservations Now! 
(Use Official Forms in A.D. A. Journal) 
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i A stimulating program awaits you in St. Louis. | 
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Choice Three 


POSTURE 
CHAIRS 


MODEL 1050 


MODEL 135 


} The Model! 1050 Posture Comfort same as Model 1050 without the 

; Chair is a standard model used by lateral body support. Take your 
the majority of dentists. Model choice — Select the model that svits 
1050-A is the same as Model 1050 =you best. Now you can operate in 
except that the saddle seat affords the seated position with complete 
greater leg room comfort for the. mobility . . . confidence and com- 
tall slender dentist — Supplied only fort. Order from your dealer today 
5 on special order. Model 135 is the or write: 


CHILDS MANUFACTURING COMPANY | 


Macon, Georgia 
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FOR 20 YEARS 


a 
SERVICE 
9 20" 
4 
ee 
mus 
4 
ances 


THERE IS A VITALLIUM LABORATORY NEAR YOU 


® by Austenal Laboratories, Inc. 
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with new INTE { 
germicidal iV 


With its new germicidal ingredient —INTHOL— 
Polident now sanitizes, deodorizes and cleans arti- 
ficial dentures more thoroughly than ever—assures: 
“denture freshness” day after day. a 
1. GERMICIDAL: Inthol has quick, positive germicidal ac- 
tion, yet is completely safe for patients and dentures. 
2. DEODORANT: Inthol —odoriess itself — neutralizes and 
eliminates all odors. = 
3. CLEANSING: Inthol enhances cleansing action—assures” 
more active penetration to ofl denture surfaces and in- 
terstices. 4 
OTHER METHODS CAN'T DO IT! 

ONLY POLIDENT WITH INTHOL CAN! : 
Ordinary cleansing agents fail to provide positive germicidal 
action ogeinst salivary organisms. Only Polident with Inthol can, 
as proved by lchoratory tests. 

Germicidal Action Proved By Laboratory Tests 


As a test of germicidal oction, saliva was mixed with solutions of. 
(1) Polident with inthol, (2) soap and water, (3) household 
cleonser ond (4) regular dentifrice. Agor plates were streaked 
with @ somple from each mixture and incubated. The photos (left) 
shew that methods 2, 3, and 4 failed to prevent bacterial growth. 
Only Polident with Inthol (1) provided positive germicidal action 
against solivary organisms, 


HUDSON PRODUCTS * JERSEY CITY 2, N. J. 


MORE DENTISTS 
RECOMMEND 
POLIDENT THAN 
ANY OTHER 
DENTURE 
CLEANSER 


HUDSON PRODUCTS 
Jersey City 2, N. J. Dept. E-62 


Please send me a supply of professional 
samples of Polident. 


FREE trial of Polident! Send for complimentary 0¢ 
supply of professional Polident samples today. Addeoon—— 
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Close-Up 
of Teeth 
Taken With 
Exakta 


These improved cotton 

rolls are a delight to the 

efficient dentist and are 

not harsh to the patient's 

mouth. They are actual- 

ly spun from 100% pure 

surgical absorbent cotton 

to make them softer, more 

pliant and noncollapsible. They 

adapt easily into any position, Dental 

are stretchable and small tufts Photography 

are quickly detachable. New Model With 

Pre-Set Diaphragm 


DENTAL ABSORBENTS CO. 
4 t oh 35-mm. Single Lens Reflex Cam 
Sente Barbora, Collif. For photogra shin. “conditions before and matter treatment. 
co cavities. and bridgework, and for for 
demonstrating oral treatment to patients. The: indispensable 
aid of the dentist! ith Zeiss Tessar 
Coated Lens 

Pre-Set Diaphragm 
Pri ye L Reflex Viewfinder 


Gentlemen: 
Please send me o free, generous somple 
of DENTAL ABSORBENTS. 


OR. 
STREET. 


CITY ond STATE 
Sees 


‘or Free Descri Booklet 
on Camera & Accessories and Brochure On Close-Up Technique 
With Exakta. 


EXAKTA CAMERA COMPANY 
46 W. 29th St., New York 1, N. Y. 
Exclusive Sales and Service Organization In 
U. 8. A. For Ihagee Camera Works, Germany 
Copyright 1951, Exakta Camera Company, Ine. 


Look at the XRM 


Compare! 


EXTEND THIS STURDY ARM ITS FULL 
DISTANCE 
LONGER THAN OTHERS—IT IS IDEAL 


FOR ALL LONG CONE and PARALLEL 


MORE VERTICAL TECHNIQUES 
MOTION 


OIL IMMERSED TUBEHEAD 


CONTROLS ARE UNEXCELLED: 
ALSO AVAILABLE KVP 50-70 IN 5 STEPS MILLIAMPERAGE 
IN WALL AND “ 5.15 MA LINE ADJUSTMENT OF 5 STEPS 
MOBILE MODELS EXCLUSIVEI—THE RESET TIMER 


and 


30 YEARS OF X-RAY EXPERIENCE 


XRM MODEL 3A 
STATIONARY 


SEE AT YOUR DEALER—WRITE FOR LITERATURE 


X-RAY MFG. CORP. OF AMERICA sew vom 12, v 
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Lengthwise fibers of pure, uncoated 
cotton held securely in shape by thin 
strands of fine, soft thread, sealed at 
every crossing 


DENTAL COTTON ROLLS 


This completely new type of all-cotton roll 
brings you advantages no other roll can offer: 


SUPPLIED in three sizes, Large, Medium 
and Small, in 6 inch and 1% inch lengths. 


Sterilized after packaging. 


RICHMOND DENTAL COTTON COMPANY 


Box 2176, Charlotte 1, N. C. 


We also carry a full line of pellets and pellet dispensers. 


The natural softness and pliability of 
pure absorbent cotton, free of any 
stiff coating material. Greater 
absorbency, because the all-cotton 
surface comes in immediate contact 
with the saliva. Complete protection 
against seepage, since these rolls fit 
the buccal curvature snugly and com- 
fortably, without forming stiff, harsh 
wrinkles. Freedom from chemical or 
mechanical irritation during use and 
upon removal... Richmond Rolls 
never stick to the oral mucosa or 
pull off bits of tissue. 


Write for a generous testing sample. 
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natural reproductions 


The forms of Trubyte Bioform Teeth are the result 
of careful and prolonged study of thousands of 
extracted natural teeth, hundreds of skulls with 
good dentition, and hundreds of patients. 
Those forms that have been selected 
cre representative of the appear- 
ance of the finest natural teeth. 


NEW IN EVERY WAY 


Biofornt te 


Bst'vacuum fired porcelaimm 


There is nothing mechanical 
or artificial looking about 
TRUBYTE BIOFORM 
ANTERIORS. 

Labial markings vary from one 
form to another. No two forms in 
any classification are identical even 
in outline. 


Each form of Trubyte Bioform 
Teeth is a reproduction of six 
natural anteriors that have been 
selected for their size and propor- 
tion, appropriate outline and pleasing 
labial characteristics. 


TRUBYTE BIOFORM TEETH are not easily distinguished 
natural teeth. 
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